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ABSTRACT 
 
 The insular nature of the Maltese archipelago provides a unique opportunity to explore 
trade and cultural change from the Neolithic to the Bronze Ages in the central Mediterranean. I 
hypothesize that, during the period in which the Maltese islands were experiencing a form of 
isolation—owing either to their distance from Sicily and other populated regions, to the 
collective formation of an inwardly-focused culture, or to a combination of these factors—it is 
unlikely that pottery played a significant role as either an import or export in the archipelago’s 
exchange relationships with other communities in the central Mediterranean. I accordingly 
propose that ceramics were only significant in the interaction networks between Malta and its 
neighbors during periods when the archipelago was culturally connected to Sicily.  
 Except for a limited number of archaeometric studies (Barone et al. 2015; Molitor 1988; 
Mommsen et al. 2006), analysis of similarities among ceramic wares produced in Malta and 
elsewhere that allow archaeologists to draw conclusions about the nature of Malta’s connectivity 
to other communities has been based on macroscopic observation. The present study builds on 
the few archaeometric studies by determining the provenance of ceramic samples based on their 
trace elemental composition. Included in this study were both clay samples and ceramic artifacts 
representing each of Malta’s chronological phases from the Neolithic to the Bronze Ages.  
 Specifically, in order to address the question of the role that pottery played in the 
prehistoric trade of the Maltese islands, 392 Maltese ceramic sherds were analyzed using a 
Bruker III-V handheld portable X-ray fluorescence device, which revealed the relative 
abundance of six trace elements, namely thorium, rubidium, strontium, yttrium, zirconium, and 
	  	   xii	  
niobium. The trace elemental composition of the Maltese pottery was compared with that of 18 
Sicilian ceramic sherds and clay samples from both Malta and Sicily.  
 The results of this research support my hypothesis in part, suggesting that neither 
ceramics nor raw clay materials played a significant role in overseas trade during Malta’s period 
of cultural isolation, which extended from the Ġgantija phase to the end of the Tarxien phase. On 
the other hand, ceramics played a more active role in Malta’s interaction networks during periods 
of connectivity with Sicily, for instance in the Neolithic Age. This study also provides the first 
chemical evidence that Malta exported pottery to Sicily during the Bronze Age and that Malta’s 
contact with Mycenaeans was indirect in nature. The findings presented here thus contribute to 
understanding Malta’s role in trade and interaction networks from the Neolithic to the Bronze 
Ages and point to new approaches to exploring the cultural change that becomes apparent in the 
Maltese Temple Period.  
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CHAPTER ONE: INTRODUCTION 
 
1.1 Overview  
Like Evans (1973), Bass (1998), and Fitzpatrick (2004), to name just a few 
archaeologists, I have always been fascinated with island societies and the idea of insularity. 
Specifically, I am taken with the notion that islands, being separated from larger expanses of 
land by water, offer an environment and opportunity for distinctive communities to emerge that 
are able to direct and express themselves freely with only limited outside control or influence. 
The Maltese islands have particularly interested me because of my fascination with their 
monumental temples and the ritual practices that the inhabitants developed during the late 
Neolithic. I have wondered how such small islands as Malta and Gozo could have served as an 
environment in which people were able to build such awe-inspiring structures, ones found no 
where else in the Mediterranean. This fascination ultimately led me to consider more deeply the 
role that isolation and interaction played in the prehistory of the Maltese archipelago. I argue that 
the Maltese islands were never completely isolated, and that archipelago’s prehistory is best 
understood in the context of mobility and changing relationships with outside communities over 
time within the broader interaction sphere represented by the central Mediterranean.  
My research in particular explores the role that pottery played in Malta’s prehistoric trade 
and interaction networks. I hypothesize that, during periods in which the Maltese Islands were 
experiencing a form of isolation—isolation attributable either to their insularity and distance 
from Sicily and other active regions (physical isolation), to a collective decision to embrace an 
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internalized worldview (cultural isolation), or to a combination of these factors—pottery is 
unlikely to have played a significant role in exchange relationships between Malta and other 
communities in the central Mediterranean. I thus propose that ceramics only played a role in the 
interaction networks involving Malta and its neighbors during periods in which the archipelago 
was either culturally connected to Sicily—for instance during Malta’s Għar Dalam phase and 
Sicily’s Stentinello culture, the pottery repertoires of which appear to share stylistic, decorative, 
and technological similarities—or when Maltese actively participated in central Mediterranean 
exchange networks during the much later Borġ in-Nadur phase. 
 
 Table 1.1 Malta’s prehistoric chronology (adapted from Malone et al. 2009) 
Cultural Phase Approximate Date 
Neolithic 
Għar Dalam c. 5000-4300 BC 
Grey Skorba c. 4500-4400 BC 
Red Skorba c. 4400-4100 BC 
Early Temple Period 
Żebbuġ 4100-3700 BC 
Mġarr 3800-3600 BC 
Ġgantija 3600-3100 BC 
Full Temple Period 
Tarxien (+Saflieni) 3100-2400 BC 
Break in Dated Cultural Sequence  
No Dated Sites, No Distinct Cultural Evidence 2400-2000 BC 
Early Bronze Age 
Tarxien Cemetery 2000-1500 BC 
Middle Bronze Age 
Borġ in-Nadur 1500-700 BC 
 
Even if Malta did continue to participate in trade and exchange with Sicily or other 
places, albeit less vigorously, during its period of cultural isolation, which extended from the 
Ġgantija phase to the end of the Tarxien phase (Copet et al. 2010), pottery is a mundane object 
easily manufactured domestically. The materials required for its production are readily available 
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in the Maltese islands; and pottery, as a finished product, is not necessarily an exotic good that 
would in itself have created a demand for importation. Some studies suggest, however, that 
under certain conditions the mundane can become exotic, creating a demand within a local 
population for imported pottery (Scarlett 2010). At the same time, because its bulkiness and 
fragility make it somewhat difficult to transport, pottery was usually made and consumed locally 
and was used in trade mainly to contain other materials in transit that were in demand, such as 
obsidian or ochre. In sum, imported pottery, for the most part, was more than likely not in 
demand among the Maltese communities. An elucidation of any role that ceramics did play in 
Malta’s trade relations would thus expand our understanding of the nature of Malta’s isolation 
and exchange relationships with other communities.  
This study seeks to explore the role of pottery in Malta’s trade and interaction networks 
based on the trace elemental composition of Maltese ceramics. The goal here is to identify 
sources of clay that may have been accessed by ancient potters and in particular any sherds that 
show a statistically distinct elemental composition from local Maltese clay sources. This research 
thus provides an additional piece of the puzzle that is Malta’s prehistoric past, adding to the 
discussion already in progress regarding the archipelago’s isolation and the role that trade and 
exchange played in its cultural development and evolution. 
A key aspect of this puzzle, and one that is a subject of considerable debate, is Malta’s 
connectivity with outside communities during the Temple Period. The debate over Malta’s 
isolation and interaction has predominately focused on evidence with regard to the decline in 
obsidian recovered for each of Malta’s Temple Period chronological phases (Vella 2016), 
differences in the stylistic features of Maltese pottery repertoires from the ceramic repertoires in 
Sicily and elsewhere (Evans 1959), and the unique monumental construction and ritual 
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expression that developed during Malta’s Temple Period (Bonanno et al. 1990; Malone & 
Stoddart 2004; Malone et al. 2009). This evidence has fostered the notion that the archipelago 
experienced a form of isolation from the rest of the central Mediterranean during Malta’s Temple 
Period (Copat et al. 2010; Malone & Stoddart 2004; Renfrew 1973; Robb 2001; Trump 1966; 
Vella 2016).  
While Malta’s physical isolation is obviously relevant when looking at the archipelago’s 
level of connectivity with Sicily and elsewhere, a more balanced approach has to be employed 
when considering Malta’s isolation and cultural development during its Temple Period 
(Fitzpatrick & Anderson 2008). The reduction in recoverable obsidian in the archaeological 
record (Trump 1966), the evidence for Malta’s cultural divergence from the rest of the central 
Mediterranean, exemplified by its unique pottery style (Evans 1959) and monumental 
construction, and the intensification in these trends throughout the Temple Period (Bonanno et 
al. 1990), all need to be viewed within the broader context of the central Mediterranean during 
the late Neolithic. Specifically, there is evidence at this time for the disintegration of trade 
networks throughout the central Mediterranean, with communities throughout the region turning 
more inward (Copat et al. 2010:52; Malone 2003:278; Robb 2001:177). An example is the 
replacement of the impressed and Diana wares that had been found widely throughout the central 
Mediterranean with distinctive local wares (Cazzella et al. 2011:158; Robb & Farr 2005:40). 
From a similar perspective, a reduction in settlement activity in the Aeolian Islands may account 
for the aforementioned dwindling obsidian distribution throughout the region, which would 
provide a potential explanation for the reduction in the amount obsidian observed for each of the 
cultural layers of the Temple Period at Skorba (Dawson 2014:232; Trump 1966). Further, there 
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were no specific natural resources, such as tin, that might have induced outsiders to maintain 
contact with or even settle in the Maltese archipelago.  
Taking into account, then, Malta’s distance from other central Mediterranean population 
centers, its limited size and resources, and the changing sociopolitical environment in the region 
associated with the general degradation of trade networks, the environment was ripe for the 
Maltese to begin establishing a more distinctive identity and to make the conscious decision to 
become culturally isolated (Patton 1996:134-35; Robb 2001). In this sense, the Maltese isolation 
was consciously created (Robb 2001) and Malta’s connectivity with the outside world potentially 
guarded by an emerging local elite that sought to use trade with the outside world as a 
mechanism to support their position and social status among the Maltese people (Vella 2016). 
Further, it should be noted that obsidian was still arriving in Malta throughout the Temple 
Period, albeit in less quantities (Trump 1966), while other materials, such as flint (Vella 2016) 
and greenstone axes (Skeates 2002), seem to have been imported in considerable amounts. In 
fact, the diminished availability of obsidian may have promoted the import of flint as a substitute 
good; thus a considerable number of flint tools have been discovered within the temples (Vella 
2016:33). Specifically, Vella (2016:355) notes that the Maltese used the imported flint in a 
wasteful fashion where there are signs of an expedient reduction process in the use of preparing 
the flint for tools and the resulting flint tool showing considerable use with no signs of 
rejuvenation.  
All of this evidence suggests that the Maltese still participated to some extent in trade 
networks with Sicily and elsewhere during the cultural isolation that characterized the Temple 
Period (Copat et al. 2010). I find compelling in this respect Vella’s hypothesis, just mentioned, 
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that external contacts were guarded by an emerging elite class as part of an effort to secure its 
position in Maltese society (Vella 2016:347).  
My hypothesis that pottery did not play a significant role in the trade networks with 
Malta during the archipelago’s cultural isolation is tested through an analysis of Maltese 
ceramics using a portable X-ray florescence device (Bruker III-V handheld pXRF). Clay sources 
can be distinguished based on their minor and trace elemental composition; to be more specific, 
the trace elemental composition of pottery reflects the geochemical composition of the individual 
clay sources that ancient potters accessed in the production of their ceramic wares (Mommsen et 
al. 2006; Tykot 2004b, 2016). Therefore, comparison of the trace elemental composition of 
Maltese ceramics with clay samples from Selmun and Ġnejna Bay on the island of Malta should 
make possible the identification of imported pottery during the period of interest. The results of 
my research suggest that ceramics or clays used in pottery production moved between the 
Maltese islands and neighboring communities throughout this time, except during the Ġgantija 
and Tarxien phases of the Temple Period. These ceramic or clay materials appear, however, to 
have been imported into the archipelago in greater volumes over the Neolithic period. The results 
also provide the first evidence that pottery was being exported from Malta to Sicily during the 
Bronze Age. This work corroborates the notion that communities in the archipelago experienced 
alternating periods of focusing either on maintaining trade relationships with outside 
communities or on monumental construction and intensification of ritual practices (Patton 1996; 
Stoddart et al. 1993).  
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1.2 Geography of the Maltese Islands  
 Because the Maltese islands are centrally located in the Mediterranean, they have played 
a strategic role throughout history, uniting the eastern and western portions of the Mediterranean 
and Europe with Africa (Figure 1.1). The Maltese archipelago is approximately 90 km south of 
Sicily (in fact, it is possible to see Mount Etna from Malta on a clear day), 290 km from the 
northern coast of Africa, and only about 224 km from Calabria, Italy. The largest of the islands is 
Malta, measuring 27 kilometer long and 14.5 kilometers wide with a total area of 246 square 
kilometers. Gozo is the second largest island, measuring 14 kilometers long and about 7.25 
kilometers wide with a total area of 67 square kilometers. Both Malta and Gozo have been 
inhabited since the Neolithic period. Comino, the smallest of the three main islands that make up 
the archipelago at around 3.5 square kilometers, has been largely uninhabited except for a few 
farmers during Roman times and a few individuals, among them the exiled medieval Kabbalist 
prophet, Abraham Abulafia; today a resort on the island serves visitors to the adjacent islet of 
Cominotto and Blue Lagoon.  
 
1.3 Geological Survey of the Maltese Islands  
From a geological perspective, the Maltese archipelago is part of a shelf bridge known as 
the Hyblean Platform (or Plateau) connecting the Ragusa Platform of southern Sicily with the 
submerged carbonate Tripolitanian Platform of northern Libya (Pedley et al. 1976). The islands 
lie atop a continental crust of African provenance about 200 km from the African-Eurasian 
collision front (Illies 1981; Alexander 1988). The entire central Mediterranean shelf is 
continuously moving northward, and in the process it has undergone a two-stage rifting process 
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that has marked most of the tectonic evolution of the archipelago. The later rift stage is known as 
the Pantelleria rift, on the northern rim of which the islands rest.  
 
 
Figure 1.1 Map of the central Mediterranean and archaeological sites studied 
 
Though volcanoes can be found throughout the Mediterranean, there are none in the 
Maltese islands. Mount Etna on the eastern coast of Sicily between Messina and Catania is the 
nearest; its most recent eruption, on May 16, 2015, was thus visible from Malta. In the absence 
of volcanoes, the rocks that form the stratigraphic layers throughout Malta and Gozo are all of 
the sedimentary type that formed under the sea from 10 to 25 million years ago. Specifically, the 
archipelago is characterized by a succession of Oligocene and Miocene carbonate outcrops, 
beginning with a lower hard coralline limestone formation followed in succession by layers of 
soft globigerina limestone and blue clay, a greensand formation, and an upper layer of coralline 
limestone (Pedley et al. 1976). In Gozo, an extra top layer of coralline limestone places 
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additional pressure on the blue clay horizon, lending the clay a richer blue hue than that found on 
the island of Malta. Outcrops of the blue clay formation can be observed throughout Gozo, 
gently sloping under the plateaus where the Maltese temples tend to be located. On the island of 
Malta, outcrops of clay can still be seen in the cliffs throughout the northwestern portion of the 
island (see Figure 1.2). 
 
Figure 1.2 Geological map with archaeological sites. Light blue portions of the map indicate 
areas where clay formation and potential outcrops of clay can be found. Map adapted from the 
Geological Map of the Maltese Islands (1:25,000) published by the Oil Exploration Directorate, 
Office of the Prime Minister, Valletta, Malta, 1993.  
 
 The blue clay horizon is of particular interest because this is the stratigraphic layer from 
which ancient Maltese potters would have obtained their raw materials. This formation, which as 
noted is sandwiched between the globigerina limestone formation and the greensand and upper 
coralline limestone layers (see Figure 1.3), was deposited during the middle Miocene in a deep 
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and open marine environment (Alexander 1988) and is composed of foraminifera, calcium 
carbonate predominantly formed by foraminifera, minerals, and acid-insoluble grains (Molitor 
1988). The blue clay horizon ranges generally between 70 and 120 m thick and is exposed as a 
pale to medium gray marl (Martyn Pedley, pers. comm. 2013).  
 
 
Figure 1.3 Outline of Malta’s geological layers and photograph of Mellieha Bay at Selmun  
 
 
The proportion of calcium carbonate in the blue clay formation ranges from 2 to 30 
percent depending on the area (Alexander 1988), increasing with proximity to the globigerina 
formation. The relative amounts of calcium carbonate can be observed in the alternation of 
darker and lighter gray bands (Molitor 1988), and the variation in this and other minerals 
produces an observable range of colors from gray to brown and yellow when the clay is compact 
and dry (Alexander 1988; Molitor 1988). The wide variation in the amount of calcium carbonate 
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throughout the blue clay formation is a consequence of the fact that some layers are richer in 
planktic foraminifera (Pedley, pers. comm. 2013).  
The mineral content of the blue clay formation consists mainly of gypsum, which is 
found in isolated masses or in aggregate with organic remains; the amount increases with 
proximity to the greensand formation (Molitor 1988). Additionally, higher concentrations of iron 
potassium phyllosilicate, iron oxide, and magnesium can also be observed in the blue clays in 
areas that come in contact with the greensand formations. Finally, trace amounts of feldspar, 
biotite, and zircon are also found in the blue clay. The presence of these minerals is noteworthy 
because they originate in igneous and metamorphic rock, which is formed by volcanic activity; 
thus, since the Maltese archipelago is not volcanic, they would have come from nearby 
landmasses such as Sicily and Italy. A probable source is degraded volcanic ash blown from 
Mount Etna and the islands of Linosa and Pantelleria, which can be found in the terra rossa soils 
mixed with various amounts of clay from the underlying blue clay horizon (Pedley, pers. comm. 
2013).  
Outcrops of the blue clay formation are found throughout northwestern Malta and Gozo; 
there are, however, differences between those on the two islands. Outcrops on Malta are found 
on cliffs and precipices, whereas on Gozo they can form gentle slopes and are covered by an 
extra top layer of coralline limestone that compresses the blue clay formation with its added 
weight. The result, as mentioned, is that Gozo clays display a richer blue hue than those found on 
Malta; they also contain more gypsum.     
There are further compositional differences between the types of minerals present in the 
Maltese blue clay formation and in the clay formations in Sicily. These differences were reported 
in a study of the relationship between clay sources from the Ragusa region and the blue clay 
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formation in Malta (Molitor 1988:108-109, citing Pedley 1981). The comparison of clay sources 
from Ragusa and Malta is particularly interesting because both regions, as noted earlier, lie atop 
the tertiary carbonate platform known as the Hyblean Platform (Pedley & Grasso 1992), and 
their clay formations are mainly the result of the deposition of sedimentary rock (Pedley 1983). 
More specifically, the Ragusa region, south of Catania, occupies the northern end of the Hyblean 
Platform, while Malta lies at its southern end (Pedley 1981).  
Using X-ray diffraction analysis of Ragusan and Maltese clays, it was determined that the 
former were composed primarily of calcite, with small quantities of quartz and other clay 
minerals, and had higher concentrations of montmorillonite and illite than of kaolinite crystals, 
whereas kaolinite is the major mineral in the Maltese clays, which further have no 
montmorillonite and illite minerals. The Maltese clays also have considerable amounts of calcite 
and gypsum (Molitor 1988) and tend to be marly and sometimes to contain subordinate hydrated 
iron oxides, detrital glauconite, and iron sulfide. The iron sulfide is generally in the form of 
marcasite within foraminifera chambers (Pedley, pers. comm. 2013). The differences in the 
mineralogical composition of clays between Malta and Sicily indicate that the provenance of 
Maltese and Sicilian ceramics can be determined and distinguished. 
 
1.4 Recent Archaeometric Research  
An outgrowth of the discovery of radiocarbon dating in the 1950s, archaeometric analysis 
has facilitated the identification of items of exchange and the determination of their provenance. 
The result has been to expand the understanding of the nature of mobility and interactions in the 
prehistoric world. This mode of analysis is thus one example of the transformative effect that the 
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physical sciences, in particular chemistry and physics (Tite 1972) and geology (Peacock 1969, 
1970, 1982), have had on archaeology. 
In particular, research on the provenance of obsidian has provided a great deal of 
information, allowing researchers to map the changing social interactions between Malta and the 
broader Mediterranean world (Cann & Renfrew 1964; Tykot & Ammerman 1997). The 
successful deployment of scientific methods to characterize obsidian-containing artifacts 
geochemically suggested the feasibility of their application to the study of ceramic provenance 
and production. Traditional methods of visually identifying similarities and differences among 
various ceramic wares in terms of fabric, decoration, and type have been the cornerstone for 
identifying or defining periods of shared cultural practices among various different localities and 
of cultural divergence (Evans 1959, 1971). These methods are, however, open to the criticism 
that they are overly subjective, so that there is a need for a more objective approach to assessing 
the provenance of pottery. Archaeometry is just such an approach, and it is offering new ways of 
understanding the prehistoric world.  
The present ceramic elemental compositional study accordingly involved analysis of the 
trace elemental composition of ceramics produced during the Maltese archipelago’s initial 
cultural period, from its first settlement during the Neolithic Għar Dalam phase to the Borg in-
Nadur phase in the Late Bronze Age. Specifically, the aims here are to provide an initial 
elemental characterization of ceramics for each of Malta’s cultural phases over this period in 
order to determine their geochemical provenance, to distinguish potential ceramic imports from 
locally-made wares, and to identify any changes in the sources of clay being used by the ancient 
potters among the cultural phases. These analyses will serve as a basis to assess changes in the 
cultural landscape of the archipelago relating to Malta’s interaction and trade networks.  
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 The findings presented here corroborate current archaeological hypotheses regarding 
interactions between Malta and overseas communities during the Neolithic and Bronze Ages. 
This research also raises new questions about the role of pottery in Malta's trade and interaction 
networks. Specifically, analysis of the trace elemental compositional data obtained for this study 
suggests that the pottery was predominately made of local Maltese clay; however, there is also 
evidence to suggest additional clay sources, which were not accessed in previous phases, began 
to be used in local ceramic production for the first time during the Tarxien phase (ca. 2000-1500 
BCE). Finally, the results provide the first chemical evidence that pottery played a role as a 
Maltese export during Malta’s Borġ in-Nadur phase and supports the idea that Malta’s 
involvement with long distant trade with other societies like the Mycenaeans was indirect and 
potentially mediated through communities like Thapsos on the eastern coast of Sicily (Tanasi & 
Vella 2014; Van Wijngaarden 2002). 
 Molitor (1988) conducted an initial archaeometric study using thin sections and X-ray 
diffraction. Her research focused on technological issues with regard to the firing atmosphere 
and temper of early Temple Period pottery, and she concluded, based on the type and quality of 
foraminifera and the mineralogical structure observed using XRD, that Maltese ceramics were 
fired at relatively low temperatures (1988:24-25). With regard to temper materials, she noted that 
prehistoric Maltese potters used gypsum and crushed chert as their primary tempers and that 
there was no evidence in the sherds that she studied for the use of grog in ceramic 
manufacturing. She did, however, note that the coarseness of the clay and the slipping process 
for the Tarxien Cemetery phase indicate a departure from the ceramics of the Temple Period 
(1988:220-227). 
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Following Molitor’s (1988) preliminary study concerning the technological issues of 
prehistoric Maltese ceramic production, Mommsen et al. (2006) have provided the first 
archaeometric provenance study of Maltese ceramics, analyzing 41 sherds of 9 ware types from 
excavations at Tas-Silġ using neutron activation analysis for determining the concentrations of 
minor and trace elements for each sample. The sherds represented a time range from the late 
Neolithic to the Punic period. In this study, Mommsen et al. were able to isolate statistically two 
primary groups with outliers. The researchers concluded that the primary group identified as 
“SILA” represented the majority of the sherds samples and contained vessels of different time 
periods, types and shapes (Mommsen et al. 2006:84-86). Five sherds, all of brick red cooking 
ware dating to the Punic period, formed the second group identified as “SILB.” There were also 
several outliers. These outliers included an entire group of micaceous amphorae from the Punic 
period. All the micaceous amphorae samples had chemical compositions outside either of the 
two main groups identified (Mommsen et al. 2006:87). Based on these findings, Mommsen et al. 
(2006:87-89) concluded that the majority of the sherds were characteristic of one clay type 
identified as “SILA” and that accounted for seven of the ware types including the sherds 
identified as Thermi Ware. They further concluded that the long time span represented for SILA 
and the diversity of ware types present in this group suggest the ceramics were all locally 
produced in workshops in the region of Tas-Silġ (Mommsen et al. 2006:89).  
More recently, Barone et al. (2015) and Raneri et al. (2015) have examined 28 samples 
representing each ware type identified in the ceramic repertoire associated with the Middle 
Bronze Age at Borġ in-Nadur using petrographic analysis, X-ray diffraction (XRD), and X-ray 
fluorescence (XRF). The analysis of this pottery was compared with that of Borġ in-Nadur type 
pottery discovered in archaeological contexts at Siracusa and Agrigento in Sicily. Two waretypes 
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were distinguished petrographically and identified as “Fabric A” and “Fabric B.” It was 
determined that both waretypes were similar in terms of their groundmass characteristics, but 
that straw may have been used in part as temper material in Fabric A, whereas spatic calcite 
inclusions in Fabric B appear to have been added intentionally to increase its resistance to fire 
and thermal shock (Barone et al. 2015:103-104). It was also concluded that Fabric A represented 
a particular repertoire of shapes with a distinctive red lustrous slip, whereas Fabric B was mainly 
represented by cooking vessels that corresponded to the fine and coarse ware dichotomy (Barone 
et al. 2015:103, 108-109). Additionally, XRD analysis confirmed that both fabric types of 
Maltese pottery were produced under lower temperatures than was the case for Sicilian ceramics 
owing to the absence of calcium silicates (Raneri et al. 2015:33-34). This finding is thus 
consistent with Molitor’s (1988) determination that Maltese prehistoric ceramics were fired at 
low temperatures. Finally, the elemental composition of the two fabric types indicates that they 
were both made from a local clay source; one sherd, however, contained volcanic inclusions, 
indicating the possibility that either the original vessel itself or the raw materials from which it 
was made had been exported to Malta (Barone et al. 2015:108-109). 
Apart from these archaeometric studies, nearly every other attempt to classify and 
identify foreign ceramic imports or Maltese equivalents in locations outside the archipelago have 
been based on visual examination (Evans 1953, 1959, 1971; Trump 1961, 1966; Sagona 2011; 
Tanasi 2011; Copat et al. 2012). Initial work by Evans (1953, 1959, 1971) and Trump (1966) 
developed a typological classification of shape, style, and decoration that has served as the basis 
for all subsequent research. While this work has been instrumental in furthering the 
understanding of Malta’s prehistoric cultural sequences, the typologies themselves can be seen as 
broad strokes in need of detail. Shepard (1956:306-308) thus argued that classifying ceramics by 
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visual analysis is a critical first step but that other means should be employed that look beyond 
the outward appearance. Information about the elemental and mineralogical composition of the 
types of clay and of tempering materials, the methods of construction, and the firing atmosphere 
used in pottery production provides further detail for the establishment a more detailed 
classification system.  
 
1.5 Statement and Significance of the Study  
 I argue that the changing social environment in the central Mediterranean during Malta’s 
Temple Period, which was characterized by the disintegration of trade networks and the tendency 
of communities to turn inward, served as a catalyst for Maltese people to develop a distinctive 
identify (Copat et al. 2010:52; Malone 2003:278; Robb 2001:177). That is, Malta’s insular 
nature, lack of resources that would attract outsiders, and distance from Sicily afforded the 
Maltese during the Temple Period the opportunity to develop a culture different from that of 
communities elsewhere in the region. This culture is represented by the megalithic construction 
and a unique pottery style. It was at the beginning of the Ggantija phase that the Maltese turned 
their attention from pursuing and maintaining exchange networks and trading partners outside 
the archipelago to monumental construction (Stoddart et al. 1993).  
During the Temple Period, increasing social stratification and class differentiation is 
apparent, with the rise of a ruling priestly class and a level of craft specialization reflected in the 
megaliths and increasingly refined pottery (Renfrew 1973, 1974; Evans 1971; Bonanno et al. 
1990). Specifically, ceramics from the Ġgantija phase in the Early Temple Period to the Tarxien 
phase in the Full Temple Period have a well-worked clay fabric and elaborate and varying 
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stylistic and artistic features, including an increase in the number of shapes and decorative motifs 
(Evans 1971; Molitor 1988; Tanasi 2011).  
 It is also during the Tarxien cultural phase that a proliferation in the number of pottery 
shapes and varying degrees of intricate decorative motifs can be observed as compared to 
previous cultural phases (Evans 1971). It is possible that the changes and increased variation in 
the decorative motifs noted for the Tarxien cultural phase was the result of new symbolic 
demands by the ruling elite and ancient potters seeking new means of expression through 
experimentation. However, decorative motifs need to be considered separate from the 
technological aspects of ceramic production. Therefore, my original notion was that the ancient 
potters would have shared the same production techniques during each of the cultural phases 
including the choice of raw clays; however, the results of my research have challenged this 
notion in part as there appears to be new clay sources being used during the Tarxien phase.  
 The increasing cultural isolation of the Temple Period, involving as it did intensification 
of ritual practices and of monumental construction, made it necessary to organize labor and to 
manage the islands’ limited natural resources in new ways. One outcome of this shift was the 
emergence of a ruling elite that seems to have begun to restrict or at least oversee the now 
limited external contacts that nevertheless continued to bring to Malta prestige goods and raw 
materials. According to Vella (2016:356), there is no evidence for a “free for all voyage 
situation”; rather, knowledge of the outside world appears to have been restricted to a limited 
number of individuals who used it to supervise the few who were chosen to journey to other 
communities. Evidence for the emergence of this ruling class can be found in the restrictive 
nature observed for the internal spaces within the megalithic temples (Trump 1981, 1999; 
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Bonanno et al. 1990). The use of oracle holes and doorways are examples in the way the internal 
spaces were restricted within the temples (see Figures 1.4 and 1.5).  
 Following the Temple Period, the Bronze Age begins in Malta with the Tarxien Cemetery 
cultural phase. The Tarxien Cemetery phase appears to be culturally distinct from the previous 
Tarxien phase. The ceramics of this phase show few if any similarities to the pottery of the 
previous Temple Period in terms of their unique shapes and less refined fabric (Bonanno 1993; 
Tanasi 2011). There is also evidence for cremation burials appearing for the first time in Malta 
during this period and the construction of dolmens. These are some of the changes that support 
there being a distinct cultural break between the Tarxien and Tarxien Cemetery phases. 
 
 
Figure 1.4 Photograph of oracle holes at Mnajdra located in the wall on the right side of the first 
apse and the door to the intramural chamber between the North and South Temples. 
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Figure 1.5 Photograph of possible door hinge holes and door jambs at Tarxien Temple 
 
 
 Recchia and Fiorentino (2015:1) have also argued that a drier climate throughout the 
central Mediterranean toward the end of the Tarxien Temple phase and beginning of the Tarxien 
Cemetery phase served as a catalyst for the movement of small groups of people who ultimately 
made contact with the Maltese archipelago. Recchia and Fiorentino have traced these small 
groups of migrants back to the Peloponnesus based on the spread of Thermi ware pottery, which 
found its way into Malta during a late stage of the Tarxien Temple phase. It is interesting to note 
that the spread of Thermi ware into Malta toward the end of the Tarxien phase has lead 
archaeologists studying at Tas-Silg to propose that the Tarxien phase should be divided with the 
latter half of this phase (2300 to 2150 BC) becoming the Thermi Ware phase (Recchia & 
Fiorentino 2015:13).As noted, the trace elemental analysis in the present study indicates that the 
Maltese were using additional clay sources during the Tarxien phase. I suggest in Chapter 7 that 
the use of additional clay sources may coincide with the latter half of the Tarxien phase. 
However, the trace elemental analysis suggests that all of the sherds that belong to this group 
derive from vessels that featured decorative motifs indigenous to the Tarxien culture.  
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 Further, Malta reemerges in the Tarxien Cemetery cultural phase into the broader social 
networks that were being reestablished throughout the central Mediterranean. As noted above, 
the ceramics of this phase are distinct from those of the previous Temple Period phases, and it is 
noteworthy that new practices, such as cremation and the construction of dolmens, are observed 
at this time (Bonanno 1993; Evans 1971; Tanasi 2011). The fact that Tarxien Cemetery pottery 
has also been found in Sicily and that Thermi ware is widely distributed throughout the region, 
indicates the possibility that the communities that produced and used these wares may have 
shared newly-emerging social codes (Copat et al. 2010; Recchia & Fiorentino 2015; Tanasi & 
Vella 2014). 
 Scholars such as Evans and Trump have suggested that the new culture observed in Malta 
during the Tarxien Cemetery phase was the result of the replacement of one population by 
another (Evans 1959; Trump 1976, 1980). There may indeed have been new immigration into the 
archipelago during this period, but there is no evidence of conflict, disease, or natural catastrophe 
to suggest that an earlier population was completely displaced or that there was a dramatic 
reduction in the population. I accordingly find attractive Dixon’s (1998) notion that the 
population associated with the earlier Temple Period continued to inhabit the Maltese islands and 
continued to use the same ritual spaces. This notion has received further support from evidence 
of continued ritual practice at the temple complex at Tas-Silġ during the Tarxien Cemetery phase 
(Recchia 2004-2005; Cazzella & Recchia 2006-2007). I hypothesize that the cultural changes 
observed from the Temple Period and the Tarxien Cemetery phase are the result of changing 
attitudes within the general population regarding the symbols and ritual practices of the old 
regime of the Temple Period. These changing attitudes were cbrought about by the introduction 
of new ideas coming into Malta either through the archipelago’s connectivity with Sicily or new 
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people settling into the Maltese islands. Further, I argue this forced the ruling elite to adapt to 
these changing attitudes and worldviews in order to maintain relevancy and authority over their 
communities. This adaptation can be seen in the stylistic changes observed in the ceramic wares 
and new demands placed by the population for ceramics styles found outside of Malta.  
Similarities among ceramic repertoires based on styles, decorative motifs, and shapes of 
artifacts found at various locations, which suggest shared cultural practices, have assisted 
researchers in identifying potential exchange networks and cultural contacts. However, the lack 
of archaeometric data for Maltese ceramics has limited the ability to distinguish imports from 
local imitations of foreign ceramic styles. Determining the chemical composition of pottery 
allows the researcher to explore the scale of standardization and identify potential sources of 
ceramic raw materials.  
 As stated previously, my research explores the role that Maltese ceramics played within 
the broader social and exchange networks that connected communities throughout the central 
Mediterranean from the Neolithic to the Bronze Ages. This study was designed to determine, 
based on trace elemental analysis using pXRF, whether Maltese various ceramic artifacts were 
produced using the same or different clay sources and whether any changes occurred over time 
in the selection of clay sources. Additionally, sherds were analyzed in order to determine 
whether foreign imports can be identified for each of the cultural phases represented in this 
study. The findings offer insight into trade relations and social networks during the Maltese 
Neolithic Age, Temple Period, and Bronze Age. It has been argued that the archipelago 
experienced successive periods during which the inhabitants focused either on maintaining their 
trade relationships, interaction networks, and other connections with outside communities or 
alternatively on monumental construction and ritual intensification (Patton 1996; Stoddart et al. 
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1993). If ceramics played a role in overseas trade involving the Maltese islands, trace elemental 
composition of the ceramic sherds tested should reveal patterns of foreign imports, and these 
patterns should in turn correspond to these alternating cultural periods. Comparison of the 
statistical variations in the trace elemental compositions of clays has proved useful in 
distinguishing the number of potential clay sources accessed by ancient craftsmen whose pottery 
has been found at specific locations. Simply put, this analysis has identified whether ceramic 
artifacts were made with clays from either a local or foreign source. 
 Further, this study is significant because it is the first archaeometric study of its type to 
determine the elemental composition of Maltese ceramics for such a broad period of time 
spanning the various cultural phases from Malta’s Għar Dalam phase in the Neolithic period to 
Malta’s Borġ in-Nadur phase in the Bronze Age. The work presented here builds on, confirms, 
and in some cases challenges previous archaeometric studies and the findings and theories of 
more traditional archaeological practices. More specifically, it may help to elucidate changes in 
cultural practices from the Tarxien Temple phase to the Tarxien Cemetery phase.  
The major limitation of this study is that permission was granted only to subject the 
sherds to non-destructive techniques, which precluded the use of archaeometric methods, such as 
thin-section petrographic analysis and X-ray diffraction that could provide a more complete 
picture of ceramics technology and production for each of the cultural phases. Nevertheless, the 
trace elemental compositional data determined by the pXRF offer a high level of scientific 
reliability when it comes to distinguishing Maltese ceramic wares made from either local or non-
local clay sources. The ability to make this distinction facilitates exploring Malta’s cultural 
connections and interactions with overseas communities over an extended period of time. 
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Finally, the elemental compositional data obtained for this study lays a strong foundation for 
future research using these other methods.  
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CHAPTER TWO: RESEARCH BACKGROUND  
 
2.1 Culture and Chronology  
 
 Malta’s cultural development and gradual progression toward developing a unique 
cultural identity during the Temple Period and the cultural change observed during the Bronze 
Age has to be considered within the broader backdrop of the central Mediterranean. In this 
chapter, I first discuss the predominant pottery shapes, decorations and fabrics for each of 
Malta’s cultural phases along with noting any similarities observed between Maltese ceramics 
and pottery associated with other communities in the central Mediterranean. I then briefly 
discuss the role pottery and other artifacts had in helping to shape our understanding of Malta’s 
interactions with the rest of the Mediterranean. 
 Ceramics can serve as chronological indicators when they have been organized into 
typological sequences based on similarities in the paste (i.e., the clay and temper), decorative 
motifs, shapes, and types, and the presence or absence of slipping and other surface treatments 
and assigned to the stratigraphic layers in which they were found. Evans (1953, 1959) initially 
developed a prehistoric cultural chronology of Malta’s ceramic typology sequence that focused 
on vessels’ shapes, types, and decorative motifs, employing visual inspection of the clay fabric 
and surface treatments regarding, for instance, whether a sherd showed signs of having a slip or 
of being burnished (Table 2.1). This typology was based on previous excavations carried out by 
Zammit at Tarxien, the Hypogeum, and Ta' Ħaġrat, by Peet at Baħrija, and by Murray at Borġ in-
Nadur (Murray 1923, 1925, 1929; Peet 1910; Zammit 1916, 1917, 1930). Specifically, Evans 
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(1959: 42-43) divided Malta’s early prehistory into two periods, corresponding to Zammit’s 
Neolithic and Bronze Ages, and assigned a Roman numeral to each period and a letter to each 
cultural phase within the periods. Thus Period I comprises the cultural phases associated with the 
Neolithic and Temple Period, which are identified as follows: IA, Għar Dalam; IB, Mġarr; IC, 
Żebbuġ; ID, Ġgantija; and IE, Tarxien. Period II comprises the cultural sequences associated 
with the Bronze Age, which are IIA, Tarxien Cemetery; IIB, Borġ in-Nadur; and IIC, Baħrija.  
 
Table 2.1 Chronology of the Development of Prehistoric Cultures of the Maltese Islands 
(based on Evans 1959) 
Period  Phase Type Site Pottery 
Decoration 
Monuments    Contemporary Cultures in 
 
    S.E. Sicily                Lipari 
 
 
 
 
 
 
 
 
 
I 
A Għar Dalam Impressed None Stentinello Castellaro 
Vecchio 
B Mġarr Broad Cut-out 
Bands 
Simple Rock 
tombs; kidney 
shaped building 
at Mġarr 
Stentinello Capri/Serra d’ 
Alto 
C Żebbuġ Narrow cut-out 
bands 
Rock tombs; 
trefoil temple at 
Mġarr 
San Cono Diana 
D Ġgantija Scratched Rock tombs; 
trefoil temples; 
first temples with 
two sets of 
chambers 
Serraferlicchio/ S. 
Ippolito 
Piano Conte/ 
Piano Quartara 
E Tarxien Scratched; 
applied; 
rusticated; 
studded; jabbed 
Rock tombs; 
hypogeum; 
temples with two 
and three sets of 
chambers 
S. Ippolito 
Castelluccio 
Capo-Graziano 
 
 
 
II 
A Tarxien 
Cemetery 
Scored; shark’s 
tooth; applied 
knobs 
Cremation 
cemetery; 
dolmens 
Castelluccio Capo-Graziano 
B Borġ in-
Nadur 
Deep incision; 
studs 
Fortified villages Thapsos Milazzese 
C Baħrija Deep incision; 
excision 
Fortified villages Pantalica Ausonian 
  
 
 Trump’s excavations at Skorba from 1961 to 1963 generally confirmed Evans’s 
chronology, apart from reversing the sequence of Mġarr and Żebbuġ and adding the Grey and 
Red Skorba phases. Specifically, Trump (1966:48-49) was able to ascertain radiocarbon dates 
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from carbonized fragments found in stratigraphic layers associated with the Għar Dalam, Red 
Skorba, Żebbuġ, Mġarr, Ġgantija, Tarxien and Tarxien Cemetery (Trump 1966) phases that were 
later calibrated by Renfrew (1972). Trump was thus able to adjust the dates associated with each 
of the phases (Trump 1995-1996). It has been pointed out that the carbonized remains found in 
cinerary urns provide the most reliable dates proposed in Trump’s study (Malone et al. 2009). It 
was on this basis that Trump divided Evans’s Period I into the Neolithic and Temple Periods. 
More recently, Malone et al. (2009) were able to verify and fine-tune Trump’s chronology based 
on more recent radiocarbon dates from collagen remains recovered in situ from human and 
animal bones found at the Xagħra Stone Circle (Table 2.2). Presently, Caroline Malone is 
working on new dating of materials excavated at Ġgantija, Santa Verna, Skorba, and Kordin III 
using accelerator mass spectrometry (Tykot, pers. comm. 2016).  
It is also important to clarify that, while Malta’s Temple Period corresponds to the 
Chalcolithic or Copper Age observed elsewhere in the western Mediterranean, there has been no 
discovery anywhere in the archipelago of any tools made of copper or any other metallic material 
until the Tarxien Cemetery phase (Evans 1959). I will accordingly use the term “Temple Period” 
to refer collectively to the corresponding Maltese cultural phases rather than “Chalcolithic.” As 
discussed in Chapter 1, some archaeologists have proposed that the Tarxien phase be subdivided, 
with its latter stage (2300 to 2150 BC) being redesignated the Thermi Ware phase to reflect the 
introduction of this ceramic type (Recchia & Fiorentino 2015:13). While it is possible that social 
transformation began during this later stage of the Tarxien phase, I conclude, at least for now, 
that there is insufficient evidence to justify splitting the Tarxien phase. 
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Table 2.2 Comparative chronology of Malta, Sicily, and the Aeolian islands (adapted from 
Malone et al. 2009)  
Cultural Phase Approx.  Date 
Contemporary Cultures in: 
 
Sicily Aeolian Islands 
Neolithic 
Għar Dalam c. 5000-4300 BC  Stentinello Trichrome, Serra d'Alto 
Grey Skorba c. 4500-4400 BC   
Red Skorba c. 4400-4100 BC Diana   Diana  
Early Temple Period 
Żebbuġ 4100-3700 BC San Cono, 
Piano Notaro, 
Piano Vento   
 Piano Conte 
 Mġarr 3800-3600 BC 
Ġgantija 3600-3100 BC 
Full Temple Period 
Tarxien (+Saflieni) 3100-2400 BC 
 Serraferlicchio, 
Conca D'Oro, 
Malpasso, 
Beaker 
Piano Quartara 
 
Break in Dated Cultural Sequence  
No Dated Sites, No Distinct Cultural 
Evidence 2400-2000 BC  
Early Bronze Age   
Tarxien Cemetery 2000-1500 BC 
Naro, 
La Muculufa, 
Castelluccio, 
Beaker  
Capo Graziano 
 
Middle Bronze Age   
Borġ in-Nadur 1500-700 BC Thapsos  Milazzese 
 
For purposes of this study, I will be only focusing on the cultural phases associated with 
the Neolithic, Temple Period, and two of the phases associated with the Bronze Age; namely, 
Tarxien Cemetery and the Borġ in-Nadur phases. The last phase of the Bronze Age is known as 
the Baħrija phase. Evans (1971:227) notes that the pottery associated with this phase is not 
technologically different from the previous Borġ in-Nadur phase; however, decorative motifs are 
more complex than the Borġ in-Nadur phase incorporating rich geometric patterns. There is also 
new type of painted ware observed for the Baħrija phase not previously seen in prior phases. 
Pottery associated with this phase was not included as part of the analysis of my present study. 
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Following is a detailed description of Malta’s ceramic sequence from the Neolithic to Bronze 
Age. A brief summary for the common decorative motifs, surface treatment, and types of fabric 
for each of the following cultural phases is provided in Appendix A.  
 
2.1.1 Malta’s Għar Dalam Phase (5000–4300 BC) 
The Maltese archipelago was initially settled during the Għar Dalam Phase. The first 
Maltese settlers brought with them farming and pottery production practices similar to those of 
the Sicilian Stentinello culture, as can be observed in stratigraphic layers corresponding with the 
second half of the sixth millennium BC excavated at Għar Dalam on the outskirts of modern day 
Birżebbuġa, Malta (Evans 1959:46). The earliest radiocarbon dates for these initial settlers have 
been determined to be around 5270–4840 BC (Trump 1995-1996). The Maltese islands would 
have been attractive to people looking for new land to cultivate. Studies by Sadori and Giardini 
(2007) and Tinner et al. (2009) of pollen and charcoal data from the sedimentary record at Lago 
di Pergusa and Gorgo Basso, respectively, provide an interesting glimpse of the environment, in 
particular climate change, in Sicily at this time. Taking into account vegetation, fire, and land 
use, these studies reveal a changing landscape during the early Neolithic in Sicily—in particular 
an expansion of evergreen forests that may have reduced the amount of land available to grow 
cereals—that may have encouraged farmers to look for new land to cultivate, potentially leading 
them to Malta during the Għar Dalam Phase. Similarities in pottery are consistent with such a 
connection between the earliest Maltese settlers and communities in Sicily. The pottery of the 
Għar Dalam phase is closely related in decorative style and form to that of the Stentinello culture 
found in Sicily and elsewhere in the central Mediterranean. Both coarse and fine ware can be 
observed and both have a distinctive dark gray and sometimes brownish or yellow color. Trump 
	  	   30 
(1966:21) observed that a quarter of the sherds recovered at Skorba were fine ware and the rest 
coarse ware. The latter is predominantly thick and gritty with a dark core and light surface; the 
former features a relatively smoother and softer paste, surfaces that are often highly burnished, 
and thinner walls. A few fine ware sherds also exhibit white grit within the fabric. The coarse 
ware often takes the form of bowls, with a few ovoid or necked jars and pedestal vessels, and 
features handles formed of either vertical or horizontal tubular lugs. Two main shapes dominate 
the fine wares, short deep bowls and globular jars with cylindrical or tronco-conical necks. 
Handles for the fine ware in some cases resemble those of the coarse ware, but ledge lugs, tunnel 
handles, and strap handles are also found. The common shapes and decorative styles of Għar 
Dalam Phase pottery are illustrated in Figure 2.1. 
Decoration is commonly found on the fine ware and is not completely absent from the 
coarse ware. Simpler decorations often take the form of a series of jabs, seemingly random 
though sometimes arranged in rough rows. More complex decorations, which were incised into 
the clay before firing, generally exhibit a rectilinear geometric arrangement (Figure 2.2). 
Common designs include zig-zag lines forming bands of interlocking rows of hatched triangles 
or chevrons. A white paste made of gypsum was often used to fill in the incised lines in order to 
enhance the decoration (Evans 1971; Trump 2004).  
In addition to the pottery, other artifacts from this phase include imported flint and local 
chert, obsidian, bone, and shells (Evans 1971). The obsidian found associated with this phase has 
been determined to have originated in either Lipari or Pantelleria (Cann & Renfrew 1964; Tykot 
1996). Finally, a few fragments of daub and the stone foundation of a hut and wall have been 
discovered at Skorba. According to Trump (1966:10), the hut appears to have been oval with a 
rudimentary floor of pebbles and clay, at the center of which was an inverted quern. 
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Figure 2.1 Common Għar Dalam ceramic shapes (after Trump 1966:21, Figure 18). A: Small 
deep bowl. B: Globular jar. C: Ovoid jar. D: Open tronco-conic dish. E: Globular jar often 
having either paired horizontal pierced lugs, larger vertical pierced lugs on the shoulder, or 
tunnel handles. F: Pedestal vessel. Objects not to scale. 
 
 
Figure 2.2 Examples of common Għar Dalam decorative motifs. A: Small impressed C’s 
forming scalloped edging (after Evans 1959, Plate 34a). B: Rectilinear geometric lines made 
with a stick (after Evans 1959, Plate 34c). Sherds having this decorative motif are too small for 
the general pattern of the lines to be perceptible. C: Blocks of parallel lines set at different angles 
(after Evans 1959, Plate 35b). The lines for this motif were made with shells. D: Series of jabs 
made with a stick and often arranged in rows (after Evans 1959, Plate 34f). E: Zigzag bands 
often formed by two interlocked rows of hatched triangles (after Trump 1966, Plate XXIIIa). 
Objects not to scale. 
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2.1.2 Malta’s Grey Skorba Phase (4500–4400 BC) 
The bulk of the pottery associated with this phase has been discovered at its type-site. 
The fabric is a compact, dark gray ware with small white inclusions. Surfaces show no signs of 
slipping and are highly polished. Two shapes account for the majority of sherds that have been 
found, specifically a straight-sided or slightly convex open tronco-conical bowl and a bowl with 
a slight S-curve to its wall; necked and ovoid jars are among the other shapes associated with this 
phase, but they are rarer (Figure 2.3). Several types of handles can be observed, of which lugs, 
perforated and unperforated and with expanded ends, are the most common. These handles 
appear to have been attached horizontally to both types of bowls. Strap and tunnel handles are 
also documented for this phase. Decoration is rare, but a few sherds with incisions have been 
discovered in stratigraphic levels that have yielded materials transitional to the Red Skorba phase 
(Trump 1966:27).  
 
Figure 2.3 Common Grey Skorba ceramic shapes (after Trump 1966:27, Figure 23). A: S-curve 
bowl. B: S-curve bowl with horizontal splayed lug. C: Slightly convex open tronco-conic bowl 
with a large handle. These wares potentially served as dippers or ladles. D. Open-conic bowl 
with pedestal base. Objects not to scale. 
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Other artifacts associated with the Grey Skorba wares include worked bone and shells, a 
sherd that appears to have been chipped into the form of a disk and perforated to serve as a 
spindle whorl, and stonework. Obsidian was also found for this phase, with fragments from 
Lipari greatly outnumbering those from Pantelleria (Trump 1966:28). Flint and greenstone were 
also found, but are relatively scarce, while chert was found in abundance. The lava material that 
was discovered may have come from Mount Etna (Trump 1966:30). Of particular interest are 
some sling stones made of globigerina limestone, flint or pebbles shaped into spheres (Trump 
1966:29). Since there is thus far no evidence of conflict during this phase, such as fortifications, 
it is possible that these stones were used for hunting small game or even for sport rather than for 
warfare.  
 
3.1.3 Malta’s Red Skorba Phase (4400–4100 BC) 
The ceramic sherds associated with this and the previous phase are similar, except that 
the gray ware in this phase is covered with the red slip for which it is named. The shapes 
associated with Grey Skorba pottery persist, and two new shapes are added to the repertoire, 
carinated (Figure 2.4, A and B) and open bowls (Figure 2.4, C and D). Carinated bowls, the most 
common shape, feature straight or concave walls and flat bases and can be either deep or 
shallow. These vessels are often decorated but rarely have handles. Among the open bowls, one 
variation is a shallow saucer with a rounded base decorated inside and out and usually with no 
signs of handles. Another is a deeper bowl with a large horn or M-shaped handles. There are also 
two types of jars, though they are less plentiful. The most common type is necked with a 
globular body and flat or concave base (Figure 2.4, E). Horizontal lugs, horseshoe lugs, and 
vertical handles can be found on this type of vessel. The less common type of jar is biconical in 
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shape, often with a flat base, a lip appearing inside out, vertical trumpet handles, and decoration 
consisting primarily of simple designs incised before firing. Importantly, the red slip and trumpet 
handles (Figure 2.4, F) found on Red Skorba wares resemble features of Diana wares from Lipari 
and Sicily (Evans 1959).  
 
Figure 2.4 Common shapes of Red Skorba pottery (adapted from Trump 1966:30, Figure 27). A: 
Shallow carinated bowl. B: Deep carinated bowl. C: Small, shallow open bowl. D. Slightly 
convex open bowl with a high pedestal. E: Squat globular jaw with a flat or hollow base. F: 
Rounded biconical jar with trumpet handle resembling Diana ware. Objects not to scale. 
 
 
 Other artifacts associated with Red Skorba ware include worked bone and shell, small 
quantities of flint and greenstone, and obsidian, the latter being almost entirely of the Lipari type 
(Trump 1966). At the same time, evidence of an intensification in ritual practice begins to be 
observable, including a number of figurines representing the human form made of terracotta (or 
in one case of limestone) found in levels associated with the Red Skorba cultural phase (Trump 
1966:33). The foundation of a two-room shrine has also been uncovered at Skorba (Trump 
1966:11-12); the rooms are oval in shape, with courtyards to the east and west that appear to 
open up to the sky, forming a layout that appears to foreshadow the megalithic temple design 
that would develop during the following, Temple Period.  
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2.1.4 Malta’s Żebbuġ Phase (4100–3700 BC) 
The pottery associated with this phase has little in common with the previous phases, thus 
indicating a break in cultural continuity (Evans 1971:212). It is hard-fired, more brittle, and lacks 
the white grit noticeable in the prior phases. Two styles characterize this latter phase. The first is 
a dark gray ware that is often decorated and polished. The second style is coarser and less well 
fired, having a clear yellow surface that is sometimes polished but often left matte. Decorations 
usually consist of deeply incised patterns forming paired parallel, zigzag lines applied either 
before or after firing. A feature commonly found during this phase is the application of 
horizontal incised lines inside the lip below the rim (Trump 1966:35). There are also a number of 
painted sherds that mimic incised patterns as well as yellow wares on which the incised lines are 
filled in with red ochre instead of a white paste. Finally, schematized representations of humans 
in the form stick figures can be found on several sherds (Figure 2.5). 
The shapes associated with this phase vary considerably; among the more common are 
jars with bell-shaped necks and bodies and opposing stout lugs for handles, large, full-bodied jars 
with squat necks, hole-mouth jars, bag-shaped bowls with thin strap handles, ovoid bowls, and 
cups with an oval strap handle (Figure 2.6). The necks and bodies of the jars usually form 
separate fields of decoration that are quartered by vertical lines. There are in addition some less 
common shapes, including a rough cup with a high handle and an open basin with two horizontal 
strap handles discovered at Skorba by Trump (1966:35). 
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Figure 2.5 Photograph of the Stick Figure Sherd from the Żebbuġ phase tomb at Ta' Trapna. 
Objects not to scale. 
 
 
 
Figure 2.6 Common Żebbuġ ceramic shapes (A-C after from Evans 1959:53, Figure 3, b, c, and 
h; and D after Evans 1959:55, Figure 4, b). A: Cup with an oval strap handle. B: Bag-shaped 
bowl with a thin, broad strap handle. C: Ovoid jar with rolled rim. D: Bell-shaped neck jar with a 
pear-shaped body and flat base. This latter shape is the most distinctive of the Żebbuġ phase. 
Objects not to scale. 
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 Further, several examples of Maltese Żebbuġ wares feature decorative motifs suggestive 
of the Sicilian San Cono-Piano Notaro culture. The style of decoration found on these wares 
consists of deeply incised and narrow patterns of one to four parallel lines usually bordered by 
dots or wavy lines and bands filled with dots (Evans 1959:63-64, 1971:214). Two shapes are 
most common, a small-shouldered bowl with a high strap handle and a small ovoid jar.  
 Trump (1966: 36) also discovered a new class of pottery associated with the final stage of 
the Żebbuġ phase, which he named after a sherd cluster found at Qala il-Pellegrin above Ġnejna 
Bay. This ware can be described as coarse, bright red, and over-fired. It is never decorated, and is 
thought to have been used in households. The handles that are occasionally attached are in the 
form of rough lugs. There are only two shapes of this ware type, ovoid or slightly S-profile jars 
with flat bases (Figure 2.7). Barone et al. (2010-2011) identified a similarly-shaped sherd among 
those discovered at the Licata-Caduta site in Agrigento on the southern coast of Sicily. Based on 
petrographic and chemical analysis using XRF, these researchers postulated that the sherd might 
have originated in Malta, making it potentially one of the earliest Żebbuġ-phase pottery imports 
to Sicily (Barone et al. 2010-2011:28).  
 
 
Figure 2.7 Examples of the shapes of Qala il-Pellegrin wares (after Trump 1966:35, Figure 32, i 
and j). A: Slightly S-profile jar with a heavy flat base. B: Domed and lugged lid. Objects not to 
scale. 
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Other artifacts associated with the Żebbuġ phase include worked bone and shell, ceramic 
spindle whorls, obsidian, flint, chert, pumice, and polished stone. All of the obsidian again 
appears to be of the Lipari type. Particularly noteworthy is a carved head made out of globigerina 
limestone discovered at Ta' Trapna that uses a dot to represent the mouth and resembles the tiny 
pottery heads of the Red Skorba phase (Evans 1971:213). Finally, Trump (1966:37) discovered 
traces of a domestic hut at Skorba, and Żebbuġ wares found in the outer chambers of the 
Hypogeum suggest that it was in use by this time. 
 
2.1.5 Malta’s Mġarr Phase (3800–3600 BC) 
It can be argued that the Mġarr phase is a transitional period, since the form and style of 
the pottery is similar to that of the previous phase. Ceramics are well fired and generally dark or 
black in color. The same decorative techniques remain in use, except that now the narrow lines 
of the Żebbuġ wares are replaced with broad, white, paste-filled bands. Often the white paste is 
given a red ochre wash; in the Ġgantija Phase it is completely replaced with an ochre filling. 
Another decorative characteristic suggestive of the transitional nature of this phase involves a 
motif in which incised lines run parallel before converging at one end in a manner that 
foreshadows the “comet” motif observed for the Ġgantija Phase. Additionally, a new shape was 
added to the ceramic repertoire in this period, a globular jar with an upturned lip (Trump 
1966:38), and scratch-nicked rims replace the dimpled ones found in Żebbuġ wares (Evans 
1971:215). Among the few other artifacts associated with the Mġarr Phase is obsidian, again 
from Lipari. The domestic architecture of this phase is represented by a hut structure found at 
Skorba, the floor of which seems to have been made of torba, in contrast with the more 
rudimentary pebbly and clay floors of previous phases, thus arguably representing an 
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improvement in architectural design (Trump 1966:15). Torba is a type of cement made from the 
local globigerina limestone that was incorporated into the temple floors during the following 
phase. Mġarr ceramic sherds were also discovered at the Hypogeum, but none of the temples can 
be dated to this phase.  
 
2.1.6 Malta’s Ġgantija Phase (3600–3100 BC) 
Pottery for this phase comes in a variety of colors, but usually the surfaces are gray, 
black, brown, or mottled with blotches of orange or yellow. Most of the ceramics appear to be of 
the fine ware type, though a few coarser wares can be observed. The decoration is of finely-
scratched lines or hatched and crosshatched marks applied after firing that are encrusted with red 
ochre, thus creating an impression similar to that of painted decorations (Evans 1971:216). A 
common decorative pattern for this phase is suggestive of comets, with curvilinear lines applied 
over the surface that connect at various points (Figure 2.8, A). Another frequent decorative 
design, a checkerboard motif with alternating hatched and plain squares (Figure 2.8, B), is 
peculiar to the Maltese islands during this time period. Several shapes exist for this phase, the 
most common being large bag-shaped bowls, ovoid neckless jars, simple helmet-shaped open 
bowls with everted rims, and open dishes (Figure 2.9). The ovoid neckless jar appears for the 
first time during this phase (Trump 1966:38). There are also shallow dishes and platters with 
single oval handles on the rim and carinated cups and bowls with distinctive V-shaped handles 
on the shoulders. Cilia (2004) has provided an extensive collection of photographs of the various 
decorative and stylistic features of this phase’s pottery in his edited volume Malta before 
History.  
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Figure 2.8 Common decorative patterns found on Ġgantija-phase pottery (after Evans 1959:71, 
Figure 10, b and c). A: Comet pattern on a spherical shaped bowl with horizontal cordon. B: 
Checkerboard with alternating hatched and plain squares on a spherical bowl with thickened rim 
and horizontal cordon pierced with a vertical string hole. Objects not to scale. 
 
 
 
 
Figure 2.9 Common shapes observed for Ġgantija-phase pottery (A and B after Evans 1959:69, 
Figure 9, a and b; Trump 1966:39, Figure 36, b and c). A: Bag shaped bowl with horizontal lug 
handle usually set on either the rim or lower body. B: Helmet-shaped open bowl with inverted 
rim and two elongated lugs. C: Ovoid neckless jar with thickened rim and vertically pierced lugs. 
D: Open dish often decorated with scratched lines. Objects not to scale. 
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Other artifacts associated with the Ġgantija phase wares include figurines, worked bone 
and shell, obsidian, chert, and flint. There does, however, appear to have been a marked 
reduction in interactions with the rest of the central Mediterranean, and it is during this phase 
that Malta began to turn more inward and to place greater emphasis on ritual practice, as 
evidenced by the megalithic construction that is the most obvious distinguishing feature of this 
phase. The earliest temple structures were of a trefoil design, with each of the oval or loped 
rooms arranged along a central axis and enclosed by stone walls constructed without mortar.  
 
2.1.7 Malta’s Saflieni Phase (3300–3000 BC) 
It has been suggest that the Saflieni phase represents an early Tarxien stage. Trump’s 
excavations at Skorba produced layers associated with this phase that were completely separate 
from and dated prior to the Tarxien phase (Trump 1966:41), however, and he concluded that the 
Saflieni phase was instead a transitional period. The pottery resembles that of the previous 
Ġgantija phase in style, decoration, and form, but certain decorative motifs, such as the rim and 
necklines, comet motifs, and cross-hatching, disappear (Trump 2004). At the same time, a new 
decorative motif appears, consisting of an arrangement of curved lines that resembles an earlier 
form of the Tarxien volutes and another that Trump (1966:41) likened to a kind of pudding stone 
in which back-to-back curved lines are connected by a fine hatching to create a light or dark 
effect. The most common shape is a deep, splayed open bowl thinner and harder than those 
found in the Ġgantija and Tarxien phases. The other artifacts found in association with Saflieni 
wares exhibit little difference from those of the previous phase apart from a new type of flint 
believed by Trump (1966:42) to have been imported from Monti Iblei, Sicily. 
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2.1.8 Malta’s Tarxien Phase (3100–2400 BC) 
The Tarxien phase represents a continuation of the Ġgantija and Saflieni phases, but there 
is marked variation and variability in the range of decorations and shapes of the pottery. In 
earlier stages of this phase, the clay fabric appears coarser, but it develops into a more hard-fired 
and highly polished ware. Evans (1971:219) described the precision, sharpness, and smoothness 
of the Tarxien wares as having a metal-like quality. Recent research has provided new insights 
into the fabrics of this phase (Malone et al. 2009; Tanasi 2011). In a study of Tarxien phase 
pottery found at Borġ in-Nadur, Tanasi (2011:76-77) has defined various fabric types (fine dark 
polished, semi-fine brown, yellow slipped, red slipped, coarse pink, and sandy pink ware), 
identifying fine dark polished and sandy pink wares as the most common Tarxien phase fabrics 
found at the Xagħra Circle and noting that Tarxien phase ceramics found at Borġ in-Nadur show 
a similar distribution with respect to these two ware types.  
Among the motifs employed during this phase are incised, scratched, plastic, pitting, 
impressed, studded, and painted decorations. The scratch wares with red incrustation continue to 
be used as in the Ġgantija phase but incorporate the volute patterns common to the Tarxien 
phase. These patterns can be either simple or with thorns and can be found not only on the 
ceramic wares but also carved on stone blocks in the megalithic temples (Figure 2.10). Other 
common decorative motifs include incised patterns on a dotted background (Figure 2.11, A), 
studded surfaces to which small circular clay pellets were added before firing, a background of 
applied white paste (Figure 2.11, B), pitting (Figure 2.11, C), various lattice patterns, and vertical 
striations or chevrons. To a lesser extent, fingertip, spiral, and leaf shaped patterns can also be 
observed.  
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Figure 2.10 Volute decorative pattern on Maltese ceramics and engraved on stone structures in 
the temples at Tarxien. A: Drawing of a fish tailed volute. B: Photograph of a potsherd recovered 
at Tarxien with a volute pattern scratched unto its surface. C: Photograph of volute patterns 
engraved on an altar stone from the South Temple at Tarxien. Often the volutes found as reliefs 
on altar stones incorporate a thorn pattern along the sides of the volutes, as can be seen in the 
photograph on the right in C. Objects not to scale. 
 
 
 
Figure 2.11 Photographs of common decorative motifs found on Tarxien phase pottery. A: 
Incised pattern on a dot-filled background in what appears to be the pattern of a volute. B: 
Studded decoration. C: Pitted decoration. A and B depict sherds recovered from Tarxien and C a 
sherd recovered from Mnajdra. The pitting decoration on this latter sherd can also be observed 
on a large scale on megalithic stones in the South Temple at Mnajdra. Objects not to scale. 
 
A larger range of shapes with a number of variations characterizes the ceramic wares of 
this phase, the most common of which is a carinated bowl with a triangular handle (Figure 2.12). 
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There are also shallow bowls, small ovoid pots, and flat-bottomed dishes. Jabbed and cutaway 
designs appear, confined mainly to the flat bottom dishes. New shapes were also added during 
the Tarxien phase, including handle-less carinated bowls, biconical bowls with beaded rims, 
tripartite bowls, strainer bowls, and large storage jars. The large storage jars appear to have been 
created by coiling and often include an application of scales or finger-tip decoration (Evans 
1971:220); many are of the coarse pink ware type with sandy temper and rusticated surfaces 
(Tanasi 2011:81-82). Finally, both Evans (1971:217) and Trump (2004:247) also noted another 
style of pottery known as Thermi wares (Figure 2.13) and note that this additional ware type 
potentially coincided with the end of the Tarxien phase. They both described this pottery as gray 
wares decorated with incised triangles filled with impressed dots around the rim.  
 
Figure 2.12 Common standardized Tarxien-phase carinated offering bowl. A: Drawing of the 
carinated bowl with triangular handle and studs placed inside fish-tailed volutes. Volutes were 
often scratched onto the surface after firing. B: Photograph of a sherd of a carinated offering 
bowl. The scratch decorations appear to be of the common volute pattern used on this ware type. 
Objects not to scale. 
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Figure 2.13 Drawing of a Thermi ware pedestalled bowl recovered at the Tarxien temple 
complex. Thermi ware fragments have also been found at Skorba, Tas-Silġ, and Xagħra Stone 
Circle. Object not drawn to scale. 
 
Other artifacts associated with the Tarxien phase wares include worked bone, shells, and 
stones used for beads and pendants (Evans 1971). During his excavations at Skorba, Trump 
(1966:43) noted conical clay spindle whorls in layers associated with the Tarxien phase. 
Imported flint, greenstone, and obsidian are also observed in this cultural context. Once again, all 
of the obsidian is of the Lipari type. The flint for the most part displaces the local chert, and there 
is also an increase in the number of figurines observed for this cultural phase, some made of 
terracotta (Trump 1966:42). Globigerina limestone was also used to make bowls, cups, and sling 
stones. Several of the stone bowls are quite large, resembling the ‘libation bowls’ found at other 
megalithic sites in Europe (Figure 2.14). Stone slabs thought to have been used as altars also 
show considerable complexity in decorative design, with the incorporation of spirals, repeated 
curves, pitted backgrounds, and animal motifs (Figure 2.15).  
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 Further, the temples themselves became more complex during this phase. The rear apse 
was reduced to a small recess or niche made of slabs and a central pillar, and there was an 
evolution from a trefoil design to one featuring four apses with a central niche, as can be seen at 
Ġgantija on Gozo and Mnajdra on the southwestern coast of Malta. In the later stages of the 
Tarxien phase, the temple design culminated in the use of six apses, best observed at the type-site 
(Figure 2.16). Additionally, the internal spaces become more restrictive, and there is evidence of 
door jambs indicating doors may have blocked the view of the temple’s inside spaces from the 
outer court. This change suggests that social stratification was increasing, in the context of which 
a priestly elite class may have been taking charge of the ritual life of the community (Bonanno et 
al. 1990). The pottery, temples, and other associated artifacts suggest that the Tarxien phase was 
unique in terms of the importance that Maltese communities placed on ritual practice, an 
emphasis that gave them a distinct identity in the central Mediterranean. 
 
 
 
Figure 2.14 Photograph of a large stone bowl at Tarxien Central in the Tarxien temple complex.  
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Figure 2.15 Photograph of spiral and animal decorative motifs in the reliefs on stone altars in the 
South Temple at the Tarxien temple complex.  
 
 
Figure 2.16 Photograph of Tarxien Central taken standing behind the temple’s niche facing 
Tarxien South, which is in the background. 
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2.1.9 Malta’s Tarxien Cemetery Phase (2000–1500 BC) 
 
Pottery serves as one of the best indicators of cultural change in the archaeological 
record. Comparison of the pottery repertoire of the Tarxien temple culture with that of the 
Tarxien Cemetery culture yields no evidence of continuity between the two phases (Trump 1961; 
Bonanno 1993). Most of the pottery associated with this phase comes from the type-site. Tanasi 
(2011:85) notes that the same fabric appears to be shared among all the sherds associated with 
this phase. It is a hard fabric, well fired and handmade. Evans (1959:169; 1971:224) notes that 
the clay being coarser than in the previous phase and the surface is usually pebble burnished and 
having a thick slip or outer layer of finer clay. Decoration is often incised geometric motifs. 
Some of the sherds have inner walls that are irregularly blackened with traces of fire suggesting 
their use in cremation practices (Tanasi 2011:85). The most common shapes are bowls having 
either a conical body with a distinctive outward-turned lip, a globular body with an outward-
turned lip, or a globular body with an outward-turned lip that forms a distinct neck (Tanasi 
2011:86). According to Evans (1971:224), there is a close resemblance between the main shapes 
of this phase and the Capo Graziano culture, though the Maltese wares are more elaborately 
decorated with incised motifs. There are in addition a few rare or unique shapes, including an 
askos (Figure 2.17, A), jars having tubular spouts around the neck, and a rectangular trough 
basin culminating in a bowl (Figure 2.17, B) (Evans 1959:171). Clay figurines have also been 
found at Tarxien Cemetery (Figure 2.17, C and D). Evans (1959: 175-76) described these 
figurines as idols, one being a stylized, seated female and others with the arms and thorax fused 
together. Another version is a terracotta discoid figurine. These figurines were found in the 
Tarxien Cemetery located in the South Temple at Tarxien. Evans (1959:176) compared these 
figurines with the Anatolian and Cycladic fiddle idols. The last major difference found for this 
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phase is the presence of the dolmens, which Evans (1971:224) compared to those found at 
Otranto in southeastern Italy.  
Figure 2.17 Photographs of ceramic artifacts unique to the Tarxien Cemetery phase. A: An 
askos. B: Jar with two tubular spouts around the neck. C: Anthropomorphic figurine with fused 
arms and shoulders. D: Terracotta discoid figurine. Objects not to scale. 
 
2.1.10 Malta’s Borġ in-Nadur Phase (1500–700 BC) 
Borġ in-Nadur pottery shows continuity with the previous phase from a technical 
perspective, but there is a greater variety of shapes, colors, and decorations (Evans 1971:225). 
Tanasi (2011:88-90) initially identified five fabric types, three fine wares and a semi-fine and a 
coarse ware. The three fine wares consist of a reddish yellow fabric with a thick red slip 
(Tanasi’s Fabric 1), a pink fabric with a red mottled slip (Fabric 2), and a reddish-yellow fabric 
	  	   50 
with a dark mottled slip (Fabric 4). The semi-fine ware is of a hard fabric with lithic inclusions 
and voids and an orange gray surface that is generally neither slipped nor decorated but rather 
burnished (Fabric 3). The courseware is of a hard and powdery fabric with thick walls containing 
lithic inclusions, many voids and cracks, and a roughly-polished surface (Fabric 5). Fabrics 1 and 
2 are the most common of the five. More recently, Barone et al. (2015: 104) have reclassified the 
five fabrics based on thin-section and elemental analysis (XRF) into two primary fabric types, A 
and B, distinguishing them based on the presence of spatic calcite inclusions in the latter—thus 
making them more suitable for cooking vessels—and the presence of a red slip on the former 
(Barone et al. 2015:103-104). 
A wide variety of linear and geometric decorative motifs is employed in Borġ in-Nadur 
pottery, the most common of which are incised, impressed, stamped, cut out, plastic application, 
or white paste inlay. These motifs are often combined, with the cut out technique tending to 
accompany incised decorations and always accompanying plastic application (Tanasi 2011:95). 
Two common plastic applications consist of pellets arrayed in a horizontal series and a rope band 
with triangular and U-shaped sections (Tanasi 2011:95-97). Evans (1971:225) notes a common 
motif of furrows, often filled with the white paste inlay, and distinctive square sections incised 
into the surface and combined with groups of three or four parallel lines. This motif is found on 
the fine ware, as is true of decorations in general during this phase, whereas the coarser wares 
have no decoration.  
Tanasi (2011:98) also identified ten primary typological groups among the Borġ in-Nadur 
wares: cups and basins (the most frequent type), dipper cups, beakers, jugs and juglets, 
amphoras, storage jars, trays, cooking pots, lamps, and lids. The shapes are usually conical, 
hemispherical, or carinated (Tanasi 2011:100-01). One shape of particular note is a cup with a 
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basin and a conical body to which vertical strap handles are attached just below the rim (Figure 
2.18). This shape has also been described as a pedestalled bowl (Trump 2002:273). The two 
types of amphoras are generally ovoid in shape with conical necks (Tanasi 2011:108-09). The 
first type generally has either a distinct conical neck or an indistinct high neck and rounded rim, 
sometimes with a quadrangular section curved inward, or a distinct low conical neck and an 
indistinct, rounded rim. The second type has a high neck with a concave profile and an indistinct 
outward thinned rim. The jugs and juglets that are also well represented among the Borġ in-
Nadur ceramics show a number of parallels to those found in Sicily (Tanasi 2011:111). The 
dipper cups usually have axe- or T-shaped handles (Tanasi 2011:114). Among the cooking 
vessels, the most common shape has an ovoid body (Tanasi 2011:124). None of the wares seem 
to have derived from the more distinctive shapes of the Tarxien Cemetery phase that were noted 
by Evans (1959:170-71).  
 
 
Figure 2.18 Diagram of cup with a basin, a conical body and base, vertical strap handles attached 
just below the rim (after Tanasi 2011:101, Figure 4.17, BN/P13). Object not drawn to scale. 
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2.2 Cultural Connections, Mobility, and Trade 
 
Similar characteristics in ceramic fabrics, decorations, and shapes, along with evidence 
for the movement of other goods, such as lithics, have been used to establish Malta’s cultural 
connections and interaction networks with the rest of the central Mediterranean. As discussed 
earlier, the initial Maltese settlers seem to have come from Sicily, bringing their cultural 
practices with them, an example being similarities between the impressed wares of the Maltese 
Ghar Dalam phase pottery and Sicilian Stentinello pottery. Such similarities persisted until the 
Zebbug phase, as can be seen by the shared characteristics of Red Skorba pottery and Diana 
wares and of Maltese Zebbug phase pottery and San Cano Piano Notaro wares.  
From the initial settlement of Malta to the Zebbug cultural phase, there appears to have 
been a strong cultural connection between Malta and Sicily as is suggested by shared 
characteristics in their ceramic wares. In the Ġgantija cultural phase, however, the similarities 
seem to end, with Maltese pottery becoming distinct from that found elsewhere in the central 
Mediterranean. It was also at this time that the Maltese began to build the distinctive megalithic 
temples and subterranean tombs. Based on this evidence, many researchers conclude that Malta 
diverged culturally from other communities and became isolated during this period.  
The transition from the Temple Period to the Tarxien Cemetery cultural phase is poorly 
understood. A completely new and distinctive pottery repertoire appears, showing no evidence of 
continuity with the previous Temple Period (Bonanno 1993). In terms of craftsmanship, the 
Tarxien Cemetery pottery is less refined than that of the previous phases (Molitor 1988). At the 
same time, however, new shapes appear, some of them unique (Evans 1959:170-71, Figure 30). 
In addition, a new ware type, Thermi Ware, first recognized by Bernabò-Brea (1966) on Ognina, 
Sicily, was introduced into Malta during the Tarxien and Tarxien Cemetery phases. 
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It is also important to take into account the cultural connections among Sicily and the 
Aeolian and Maltese Islands. These connections are suggested by stylistic similarities observed 
among the Tarxien Cemetery pottery in Malta, the Capo Graziano pottery in Lipari and the 
Castelluccio pottery in Sicily. Moreover, Tarxien Cemetery pottery from this period has been 
discovered in Sicily, and it has been suggested that rock-cut tombs constructed on Malta inspired 
those found in Sicily (Procelli 1981; Terranova 2008; Copat et al. 2010:56). It is thus possible 
that some of the population left Malta at the end of the Temple Period, perhaps in response to the 
putative changes in Maltese communities suggested by the practices associated with the Tarxien 
Cemetery cultural phase, and took refuge in Sicily, bringing along a cultural memory of Malta’s 
Temple Period.  
During the Borġ in-Nadur cultural phase, Maltese ceramics became more standardized 
and took on a characteristic red slip that reveals a cultural connection with Thapsos and 
Milazzese pottery from Lipari. While the ceramic fabrics are still less refined than those of the 
Temple Period, creative refinement is evident in the metallic appearances of the surfaces. A 
possible explanation for the increased standardization in comparison with the previous cultural 
phase is that the Maltese began directing their creative energy in other ways, such as toward 
textile production and working with metals (Tanasi, pers. comm. 2015). While the use of metal 
in Malta was not extensive during the Tarxien Cemetery phase, more metal products are found 
dating to the Borġ in-Nadur phase, including bronze ingots that are used in metallurgy (Tanasi 
2014). 
The Borġ in-Nadur cultural phase also corresponds to a time in which the Mycenaeans of 
Greece were forming contacts with the central Mediterranean, with settlements in the Aeolian 
archipelago and trading partnerships with Thapsos on Sicily’s eastern coast, Pantelleria off the 
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southwestern coast, and other areas (Copat et al. 2010:56). Nevertheless, apart from two 
Mycenaean sherds discovered at Borġ in-Nadur and Tas-Silg on Malta’s southeastern coast near 
St. George’s Bay, there is nothing to suggest a direct link between Mycenaean sailors and Malta 
(Copat et al. 2010:56). Rather, Malta’s interactions with the Mycenaeans may have been indirect, 
through local social networks with Thapsos and Pantelleria (Copat et al. 2010:56; Tanasi & Vella 
2014:65). Noteworthy in this context is a “ceremonial drinking set” described by Tanasi and 
Vella (2014:65) that includes Maltese-type pottery, local Thapsos pottery, and Mycenaean forms 
resembling a kylix (a kind of ceremonial drinking cup). It is hypothesized that a restricted group 
of individuals used this set during special occasions in “symposia type gatherings.” Examples of 
the set have been found at Thapsos, Matrensa and Cozzo del Pantano in Sicily, and at the so-
called “double chapel” at Borġ in-Nadur in Malta; this latter site is where one of the Mycenaean 
sherds was also discovered that is believed to have been part of a kylix similar to the one found 
at Thapsos (Evans 1959; Tanasi & Vella 2014:65).  
As mentioned, similarities between Maltese pottery and that found throughout the central 
Mediterranean have allowed researchers to investigate cultural sharing, connections, and 
interactions involving various Mediterranean localities. Lithics, however, have provided some of 
the keenest insights into these relationships (Torrence 1986). Thus, for example, flint and chert 
(Binder 2000; Robb & Farr 2005), obsidian (Ammerman 1979; Ammerman et al. 1990; Tykot 
1996, 1997, 2011; Tykot & Ammerman 1997; Conolly 1999), Sicilian alabaster (Copat et al. 
2010), and greenstone axes (Skeates 2002) were major imports into prehistoric Malta. Other 
commodities imported into Malta include shells (Skeates 1991; Miller 1996), pottery (Malone 
1985), lava from Mt. Etna (Copat et al. 2010), and ochre (Maniscalco 1989). With regard to 
ochre, there is more recent evidence suggesting the ochre used in Malta during the Temple 
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Period was of local origin (Montalto et al. 2012). In the case of obsidian, the Maltese appear to 
change their preference from imports from Pantelleria during the Għar Dalam phase to imports 
from Lipari in subsequent periods (Tykot 1997; Malone 2003). Whether objects were traded for 
their utilitarian properties, as was the case with obsidian (Tykot 2011), or for their perceived 
prestige value, as was the case with the polished stone axes (Skeates 2002), trade may have 
served various underlying purposes, including maintaining elite status through the acquisition of 
prestige goods (Patton 1996; Robb & Farr 2005; Copat et al. 2010) and satisfying the basic need 
for raw materials not found in Malta.  
Also noteworthy is the potential for the trade of perishable goods among Malta, Sicily, 
and other areas of the Central Mediterranean. For while food products and even textiles are not 
well preserved in the archaeological record, they must nevertheless be taken into consideration in 
terms of cultural interactions. In Malta, for example, deforestation may have made it necessary to 
import timber (Trump 1976), and it has been argued that textiles may have been exported from 
Malta sporadically throughout the Neolithic, Temple Period, and Bronze Age (Sagona 1999).  
Further, the exchange and trade of objects has played a key role in the debate regarding 
the Maltese archipelago’s isolation. Arguments for Malta being isolated from the rest of the 
central Mediterranean are based on the insular nature of Maltese communities, the observed 
reduction in the trade in raw materials and prestige goods, and intensification of monumental 
construction and the development of an autonomous pottery style during the Temple Period 
(Renfrew 1973; Stoddart et al. 1993; Stoddart 1999; Robb 2001; Malone & Stoddart 2004; Copat 
et al. 2010). Stoddart et al. (1993) have gone so far as to suggest that trade and changes in ritual 
practices in Malta show an inverse relationship: as trade, interaction, and contact with other 
communities outside of Malta diminishes, there is a corresponding increase in the intensification 
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of monumental construction and ritual practice. Others disagree and describe Malta as playing a 
more significant role within broader central Mediterranean exchange networks (i.e., Skeates 
1995, 2002; Robb 2001). While such interactions seem to have decreased during Temple Period, 
Copat et al. (2010) have argued that Malta nonetheless remained in continuous contact with 
Sicily and other parts of the central Mediterranean in order to obtain such prestige goods as 
greenstone axes and such raw materials as obsidian and Sicilian lava querns, though all imports 
seem to have diminished during the Temple Period apart from greenstone axes, which actually 
become more common (Skeates 2002; Copat et al. 2010). These axes were predominantly found 
in the burial contexts in the subterranean tombs and to a lesser extent in association with the 
megalithic temples. This provenance may suggest that increasing importance was being placed 
on particular prestige goods, which were incorporated into the development of the ritual practices 
of the Temple Period as part of a strategy to maintain the status of the governing elite. It is also 
interesting to note that there seems to have been during this period a region-wide shift in 
exchange networks, with communities throughout the central Mediterranean beginning to turn 
more inward (Malone 2003). I argue that this trend may be a factor that served as a catalyst for 
Malta’s isolation and cultural divergence.  
In addition to the trade goods and the similarities in the ceramics repertoires, other points 
of cultural contact existed among Malta, Sicily, and the rest of the central Mediterranean. Thus, 
for example, Maniscalco (1989) has discussed similarities in the use of ochre in burials in 
Sicilian and Maltese burial contexts; Evans (1959) and Whitehouse (1972, 1981) have compared 
rock-cut tombs in Sicily and Malta; Evans (1984) has suggested that the Hypogeum and the 
Brochtorff Circle resemble the domus de janas tombs in Sardinia; and Robb (2001) has pointed 
out that the re-dating of Sicily’s early Bronze Age has revealed architectural similarities between 
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Sicilian tombs of the period and the Maltese temples. The nature and extent of these various 
similarities can be debated, but it is undeniable that trade needs to be considered from a wide-
ranging perspective and that ideas and information are transmitted along with the objects of trade 
within the Mediterranean exchange networks as elsewhere.  
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CHAPTER THREE: THEORETICAL BACKGROUND 
 
3.1 Introduction 
The Maltese archipelago provides an opportunity to explore how insularity and 
interactions with outside communities affect cultural change. Charles Darwin and Alfred 
Wallace are but two of the many natural scientists who have used islands as laboratories for 
observing biological and environmental change over time, and social scientists have followed 
suit. Bronislaw Malinowski’s (1922) ethnographic study of trade networks associated with the 
Kiriwana island chain and Marcel Mauss’s (1923) comparison of potlatch and other forms of gift 
exchange among peoples of the Pacific Northwest, Polynesia, and Melanesia are two early 
examples of the use of island societies to investigate cultural practices believed to have 
developed in relative isolation. This kind of work laid the foundation for the school of thought 
known as cultural evolutionism, which was a precursor to the concept of island biogeography 
that emerged in the 1960s and 1970s. Island biogeography is the study of factors that affect the 
biodiversity observed in isolated environments. It is within the context of island biogeography 
and the postprocessual reaction to it that I explore models applicable to archaeological 
observations regarding the development of Maltese prehistory, and in particular to my effort to 
determine the trace elemental composition of Maltese Neolithic and Bronze Age ceramics.  
This chapter begins by first briefly exploring the theory of island biogeography and its 
application to archaeology. This is followed by a brief discussion on the postprocessual reaction 
to the application of island biogeography in evaluating the effectiveness of this theory to 
adequately account for cultural change. Finally, interaction and trade within the central 
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Mediterranean and the Maltese archipelago is explored and a theoretical approach is ultimately 
proposed taking into account the theoretical models that were discussed based on the 
development of island biogeography and the postprocessual reaction toward island 
biogeograhy’s applicability to interpreting cultural change. 
 
3.2 Island Biogeography and the Postprocessual Reaction 
 Island biogeography is premised on the assumption that island ecosystems are less 
complex than mainland ecosystems; as a consequence, specific factors can be studied in isolation 
(Boomert & Bright 2007:4-6). The simplification is due to the geographical and biological 
isolation of islands. Being geographically isolated, island environments evolve unique flora and 
fauna compared with the mainland, so that changes over time in animal and plant populations 
can be more easily observed and compared (Boomert & Bright 2007:5). Thus MacArthur and 
Wilson (1963, 1967) proposed a dynamic equilibrium model according to which the number and 
variety of plant and animal species found on an island correlate with its size and distance from 
the mainland. Specifically, an island’s geographical isolation limits the number of new species 
migrating to it, and its size determines the odds that a new species will survive after coming into 
contact with its ecosystem. Simply put, an island’s biodiversity decreases with distance from the 
mainland and increases with its size. Smaller and more distant islands would have limited 
resources that could not support the biodiversity larger islands could afford.  
Archaeologists were quick to embrace island biogeography (Cherry 1981, 1985, 1990; 
Evans 1973, 1977; Held 1993; Keegan & Diamond 1987; Kirch 1984, 1986a, 1986b; Kirch & 
Green 1987; Renfrew 1973). Evans (1973, 1977) was one of the first to apply the model to the 
Mediterranean, arguing that the limitations imposed on island communities create unique 
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opportunities to study cultural adaptation and development. Evans (1973:517-18) further notes 
that sea can be viewed as a limitation for island communities that allows them to develop freely 
from the kinds of interactions and pressures that cause rapid cultural change experienced by 
mainland communities. In this regard, an island’s insularity allows for foreign objects to be 
easily identified due to the limited range of local resources available to the island’s inhabitants 
(Evans 1973:518).  
Renfrew (1973) also considered the importance of insularity in shaping the cultural 
development experienced by isolated communities. Renfrew addresses the uniqueness of the 
Maltese culture and the intensification of monumental building observed during Malta’s Temple 
Period as one based in the limitations of the islands’ natural resources and physical isolation 
from rest of the central Mediterranean. Renfrew describes Malta’s Temple Period as a period of 
intensification of monumental building unique only to the Maltese archipelago. Considering 
various ethnographic studies of Easter Island, Renfrew (1973:159-163) develops a model where 
the Maltese inhabitants become isolated from the rest of central Mediterranean causing the 
archipelago to develop a unique culture analogous to what was observed on Easter Island. 
Considering the potential population density for the Maltese islands during the Temple Period 
and taking into account the arable land available for farming, Renfrew (1973:153) divides the 
Maltese temples into six clusters that represent communities of related families lead by “chiefs” 
and a priestly class that peacefully competed with other communities. Eventually, each of these 
communities shifted their focus from competing for traded goods to monumental building during 
the Ġgantija phase of the Temple Period. Renfrew argued that the temple communities became 
more focused on competing with each other in their monumental construction as an adaptation to 
their isolation and need to respond to increase demands placed on the limited natural resources of 
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the islands’ ecosystem. Renfrew (1982, 1986) further expanded upon this idea of competition as 
adaptation with his peer polity model where individual polities that exist in close proximity with 
each other engage in competitive emulation. Renfrew’s (1973, 1982) work on Malta’s isolation 
parallels Evans’ (1973, 1977) application of island biogeography as an explanatory model for 
cultural development. 
Cherry (1981) later applied similar distance and area equations as found in MacArthur & 
Wilson’s (1963, 1967) dynamic equilibrium model in order to provide a better understanding of 
the colonization process of the Mediterranean islands. In his study, Cherry (1981:58) concludes 
that the order in which Mediterranean islands were settled was related to their size and distance 
to the mainland. Stoddart et al. (1993) also followed Evans application of island biogeography in 
considering the role isolation played in developing their cyclical model of alternating periods 
when societies are either oriented toward monumental construction or oriented toward exchange 
and interaction with their neighbors.  
Patton (1996:137), using an approach he called sociogeography, expanded on the model 
of Stoddart et al. (1993) by taking into consideration the observation that communities on islands 
that are relatively large but distant from the mainland, such as the Balearic Islands, Sardinia, 
Corsica, Malta, and Crete, have exhibited the greatest degree of cultural elaboration during 
periods in which they were relatively more isolated from the mainland. For Patton, social choice 
is an important factor in determining whether an island community becomes culturally isolated 
or maintains contact with other communities. Rainbird (1999:229), however, critiqued Patton’s 
approach on the grounds that, while it attempts to add social choice to the biogeography model, it 
essentially reduces the social context to a function of distance and area in a manner reminiscent 
of MacArthur and Wilson’s (1963, 1967) dynamic equilibrium model. Patton’s work does in any 
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case draw attention to the importance of human agency, social choice, and identity in explaining 
patterns of cultural development observed in insular societies, and of political and social motives 
in social evolution (Boomert & Bright 2007:9; Patton 1996:180-182). 
In the late 1980s, dissatisfaction with island biogeography began to increase along with 
the influence of postprocessual archaeology, which downplayed deterministic biological and 
geographical models in favor of an emphasis on islands as social constructs (Boomert & Bright 
2007:9-11; Patton 1996:182-187; Robb 2001:196). In this context, the notion that processes 
affecting island societies differ from those affecting mainland communities began to be 
challenged. The sea began to be seen, not as a barrier, but as an information highway connecting 
islands with the mainland (Broadbank 1993, 2000:21-23; Gosden & Pavlides 1994; Patton 
1996:33-34). Boomert and Bright (2007:13, 16) support this idea by emphasizing interaction 
over an island’s physical isolation. From their perspective, unique cultural practices that develop 
during periods of limited interaction should be seen, not as accidents of geographical isolation, 
but as deliberate and conscious efforts of island communities to establish unique identities 
(Patton 1996:134-35). In this way, the sea is the facilitator of interaction and change. 
By recognizing the importance of social choice, agency models developed in order to 
explain the role inter-societal interaction and trade played within the prehistoric Mediterranean 
world. For example, Robb (2001) uses agency theory to explain Malta’s role in interacting with 
external communities and their eventual cultural divergence from the rest of the central 
Mediterranean. Robb presents both arguments for isolation and connectivity between Malta and 
the rest of the Mediterranean and concludes that Malta was not truly isolated from the rest of the 
central Mediterranean. Malta’s insularity was one that was self-imposed symbolically allowing 
for the Maltese people to create a unique sense of identity separating them from their 
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Mediterranean neighbors. Robb (2001:192) states that “in cultural terms, the Maltese didn’t live 
on an island – they built themselves one.” Robb (2001:196) comes to this conclusion because he 
places his interpretations of artifact distribution throughout the region within a broader context of 
“cultural geography”. 
Newsom and Wing (2004), however, argued that island biogeography, despite the 
postprocessual reaction, retains some explanatory power. Specifically, they pointed out that 
islands have constraints that limit the natural resources available to satisfy humans’ basic 
biological needs (Newsom & Wing 2004:26). Therefore, island communities still have to 
develop cultural practices to cope with these constraints in order to successfully sustain their 
existence within the island ecosystem. However, this does not negate that humans have the 
ability to make choices that are based more on social and political factors that are not necessarily 
grounded in either common sense or necessity.  
 Newsom and Wing (2004) raise a valid point. There are indeed basic needs for human 
survival. The range of possibilities for the ways in which people address those needs, however, 
exists within a broad social context that includes political and social factors. Therefore, a more 
balanced approach, one that takes into account both necessity and choice, would seem to be 
called for with regard to issues involving connectivity and cultural development (Fitzpatrick & 
Anderson 2008). Erlandson (2008:84-85), for example, has pointed out that the human 
experience in island contexts is the result of a combination of an island’s insularity and distance 
from other communities, social constructs, and other motivating factors, so that isolation and 
interaction should be viewed as part of a continuum, with fluctuations in the degree of isolation 
and interaction over time shaping an island community’s reality. Fitzpatrick and Anderson 
(2008:8), on the other hand, have urged researchers to move beyond the isolation-versus-
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interaction framework, pointing out that multiple kinds of evidence are needed in order to 
provide a comprehensive picture of an island community’s adaptation and change. Cherry 
(2004:243-244) has gone further, calling on researchers to abandon the “island laboratory” 
concept altogether on the grounds that cultural uniqueness may be better explained as a product 
of a community’s connectivity with other localities than of its lack of connectivity.  
 
3.3 Malta’s Isolation, Social Construction, and Cultural Change 
Often the sea has ben viewed as a barrier, a mechanism of separation, dividing people 
and lands in ancient times. However, this may not truly be the case. There is evidence to support 
a different view of the sea. For example, in the Pacific (Irwin 1992; Terrell 1997) or in the West 
Indies (Keegan 2000) where island communities are separated by great expanses of water, there 
is a lot of interisland activity. The sea does not appear to prevent island societies in either the 
Pacific or West Indies from interacting with each other, but instead it seems to facilitate the 
interaction (Boomert & Bright 2007; Terrel 1997). Terrel (1997:432) suggests that island 
communities should be viewed as a geographic set where each community is separate but 
interconnected. Comparatively, the islands in the Mediterranean are a lot closer to each other and 
the mainland than islands in the Pacific (Evans 1977). Malta is only 90 km away from Sicily and 
Sicily is only 3 km away from Calabria across Strait of Messina. Throughout its prehistory Malta 
appears to maintain contact with its neighbors in the central Mediterranean (Copat et al. 2010). 
However, its unique cultural development during the Temple Period has been often to its 
physical isolation. Central to the debate of Malta’s isolation during its Temple Period has been 
the the reduction observed in obsidian being imported into Malta during this time, Malta’s 
unique cultural expression as evidenced by its monumental construction and ritual intensification 
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and distinct pottery styles with decorative motifs that are not found elsewhere. As stated 
previously, Malta’s unique cultural trajectory may be the product of a conscious choice to 
become cultural isolated from its neighbors more so than it being separated by the sea from 
everyone else.  
Both island biogeography and the postprocessual focus on islands as social constructs 
have been applied in order to address questions relating to Malta’s isolation and interaction with 
other communities throughout the Neolithic to Bronze Age periods (Cazzela et al. 2007; Copat et 
al. 2010; Evans 1977; Grima 2001, 2008; Malone & Stoddart 2004; Renfrew 1973; Richards et 
al. 2001; Robb 2001; Trump 1976; Stoddart et al. 1993). Renfrew (1973) is one of the first 
researchers to consider the way insularity shaped Malta’s culture. He determined that the 
megalithic buildings were distributed between Malta and Gozo in six distinct spatially distributed 
clusters with each cluster representing communities of related families led by “chiefs” and a 
priestly caste. Comparing Malta’s physical isolation with that of Easter Island, Renfrew found 
similarities with the distribution and construction of the massive Moai statues found in Easter 
Island with that of the distribution of megalithic temples in Malta. Renfrew (1973:165) 
concluded that the social organization that arose in Malta “was effectively a chiefdom society” 
where community leaders emerged and organized the construction of the megalithic buildings in 
response to both Malta’s physical isolation and demands placed on the limited natural resources 
of the islands. Evans (1977), however, distinguishes Malta from the Pacific islands in that Malta 
is relatively a lot closer to Sicily and the mainland. Evans (1977:13) states that the Mediterranean 
islands are not isolated like the Pacific islands as they are either offshore islands or visible from 
other islands or the mainland. Evans, nonetheless, felt that internal pressures within a more 
closed society like that found in Malta forced the island societies to develop distinct cultural 
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practices that were not externally influenced. Further, Trump (1976) hypothesized that the 
internal pressures that brought about the cultural change experienced during Malta’s Temple 
Period were the result of new population demands on increasing limited natural resources. 
However, Robb (2001) offers a different view on Malta’s isolation. Instead of prolonged periods 
of isolation like that experienced by Easter Island communities, Malta underwent a form of self-
imposed isolation from the rest of the central Mediterranean. 
It is generally thought that Malta’s cultural divergence from the rest of the central 
Mediterranean region during the Temple Period is related to efforts to adapt to the archipelago’s 
fragile ecosystem and the narrow range of resources available for an expanding population 
(Evans 1959; Patton 1996). As stated previously, Renfrew (1973) further argued that the 
isolation of the Temple Period caused an intensification of monumental construction as local 
groups competed for scarce resources through emulation and embellishment of monumental 
architecture. Stoddart et al. (1993:5) have additionally pointed out that the focus on monumental 
building and a growing population eventually created a crisis, as a result of which Malta was 
compelled to emerge from its isolation.  
Stoddart et al. (1993) proposed that an inverse relationship exists between periods of 
intense exchange and trade and intensification of monumental construction. Patton (1996) 
accordingly developed a cyclical model of social dynamics in which cultural change and 
divergence can be described in terms of periods of consolidation, crisis, and replacement. In 
developing this model, Patton (1996:135-136) considered three other models that have been 
proposed to explain why island communities in the Mediterranean focused on constructing 
monuments. The first is the ecological model. In this model, a monumental orientation is brought 
about by island societies having to adapt to the scarcity of resources brought about by the 
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limitations inherent in an island’s ecosystems. The second model is described as the cultural 
isolation model. In this model, cultural divergence is explained by a cultural version of the 
“founder effect.” Specifically, a founder population brings with them cultural characteristics 
from where they originated that are elaborated upon and embellished through isolated 
development. Evans (1973) for example suggests that the insular nature of island societies allows 
for cultural practices to independently develop without the influence of external factors. The 
third model is the sociogeographic model. This model focuses on the interface of monumental 
construction as spaces that establish and transform social relationships. Specifically, Patton 
(1996:136) notes that the insular nature of island societies forces these communities to choose 
between control of sacred knowledge and ritual practice and that of the circulation of raw 
materials and prestige goods. This is thought to be different from mainland communities where 
these societies may simultaneously do both.  
Taking into account each of these three models, Patton (1996:136) compared the cultural 
elaboration found in the Balearic Islands, Corsica, Crete, Sardinia, and Malta and reported a 
correlation between the degree of remoteness and evidence for cultural elaboration. However, 
Patton (1996:137) notes that cultural elaboration is predominantly found on larger islands, with 
the exception of Malta being noted, where there is a less limited ecosystem. This suggests that an 
ecological model does not provide the best explanatory value in describing what is being 
observed for Neolithic and Bronze Age Mediterranean island societies. Patton (1996:137) 
concedes that the positive correlation between cultural elaboration and remoteness coincides 
with a cultural isolation explanation but this model does not account for the correlation with 
island size either; therefore, Patton concludes the evidence over all favors his notion of a 
sociogeographic model where cultural choice is a significant factor and island societies can be 
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seen to alternate between periods of monument-oriented and exchange-oriented systems. This 
coincides with Stoddart et al.’s (1993) model for Malta having alternating between periods of 
continual contact and exchange with outside communities and periods of reduced contacts and 
intensification of monumental construction and elaboration.  
Patton (1996:185-186), discussing these alternating periods from the perspective of his 
cyclical model, argued that, in the phase of consolidation, societies that are monument-oriented 
build ever larger structures while at the same time restricting access to the internal spaces of 
these structures. In the case of the Maltese temples, such features as “oracle holes” and 
doorjambs, which in later temple embellishments restrict the view of the interior space from the 
outer court and access to the interior spaces of the Maltese temples, suggest that just such 
restrictions may have developed over time (Evans 1959; Bonanno et al. 1990). In exchange-
oriented societies, however, this consolidation phase is characterized by increasing competition 
for raw materials and ever more elaborate prestige goods. In the case of Malta, such a situation 
can arguably be observed with respect to the large number of greenstone axes found in the tombs 
during the Temple period (Skeates 2002; Copat et al. 2010). 
In the final phase described by Patton’s (1996:186) model, a social crisis develops, 
whether owing to environmental or social factors, that prompts the elite to adapt its strategy to 
maintain influence over society. If the adaptation fails and crisis continues, the elite will likely be 
replaced by another group or system in what is referred to as the replacement phase of the model. 
These developments can be reflected by changes in the material culture. In the case of Malta, the 
new pottery styles in the Tarxien Cemetery phase resembling those associated with the Capo 
Graziano and Castelluccio cultures in Sicily and the cessation of work on the temples seem to 
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correspond with the shift from monument-oriented to exchange-oriented practices as predicted 
by the model (Stoddart et al. 1993).  
Ecological factors and cultural isolation may nonetheless account for cultural 
development and divergence during the Temple Period and for Malta’s later participation in 
central Mediterranean interaction networks during the Tarxien Cemetery and Borġ in-Nadur 
phases. As noted elsewhere, Renfrew (1973) explained Malta’s divergence and unique cultural 
development in terms of a period of isolation that began with the Ġgantija phase of the Temple 
Period. His reading of the evidence takes into account demands placed on limited natural 
resources by an increasing population density in developing a model of six territories competing 
for limited natural resources. Renfrew further considers the distribution of temple clusters and 
potential available arable land to support the communities associated within each cluster in 
constructing the six territories. As Malta became increasing isolated during the Temple Period, 
each of the six territories began to compete with each other by building more elaborate temples. 
This allowed an elite class to develop within each community who was able to organize and 
direct the labor efforts in temple construction and embellishments.  
The emerging elite class was, in other words, able to gain control over Malta’s limited 
resources through the use of temple spaces and ritual practices as a means to redistribute these 
resources within their communities. This elite eventually formed into a priestly class that 
governed each of the temples (Trump 1981; Patton 1996; Stoddart et al. 1993; Dixon 1998). 
Over time, this priestly class worked to maintain its status and control through increased work on 
temples (Stoddart et al. 1993). These efforts eventually led to an environmental crisis that forced 
the Maltese to abandon temple construction and reemerge from isolation (Renfrew 1973; 
Stoddart et al. 1993).  
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A study by Copat et al. (2010) synthesizes the evidence for exchange and trade for each 
period of the Neolithic and Bronze Age and documents a reduction in trade between Malta and 
Sicily during the Maltese Temple Period that is consistent with the alternating periods of 
exchange- and monument-oriented activity described by Patton (1996) and Stoddart et al. (1993). 
There is also, however, evidence that the Maltese Islands maintained at least minimal contact 
with Sicily and the rest of the central Mediterranean, specifically the presence during this time of 
red ochre from Sicily, obsidian from Lipari and Pantelleria, and other lithics, such as flint and 
stone axes, possibly from Sicily and Calabria, provide evidence for this continued contact 
(Malone & Stoddart 2004; Robb 2001; Skeates 1995; Stoddard 1999; Tykot 1997; Vella 2016).  
Robb (2001:177), in a study discussed above, argued from the perspective of agency 
theory that Malta’s isolation was culturally constructed and self-imposed, thus calling into 
question the ecological models favored by Renfrew (1973) and Stoddart et al. (1993). On the 
other hand, Malone and Stoddart (2004:95) have criticized Robb’s use of agency theory on the 
grounds that it incorrectly marginalizes the role of insularity and the local environment in 
bringing about Malta’s shift in focus toward the end of the Temple period. 
In any case, for an island society, carrying capacity would seem to be a key factor, in that 
a growing population density could outstrip the food supply. It also stands to reason that 
increased demand placed on the islands’ limited ecological system would ultimately cause the 
inhabitants to turn to the sea for food. This may not have been true for Malta, however; for a 
study by Richards et al. (2001) based on stable isotope analysis of Maltese human remains 
indicates that fish was not regularly being consumed. Similar results have been found for 
localities such as at Crete and other coastal sites in Sicily and throughout the Mediterranean 
(Tykot 2004a). It should be noted, however, that Richards et al. only analyzed the remains of five 
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individuals, so the results cannot necessarily be generalized to the entire population of Malta. If 
the Maltese did not in fact utilize consume seafood regularly, their failure to do so raises 
questions regarding the precise nature of the internal pressures that led them to reemerge from 
their cultural isolation. 
Bonanno et al. (1990:195) further pointed to preliminary studies showing that the Maltese 
landscape was “rapidly cleared of its vegetation producing the potential for major ecological 
stress, provided population levels were sufficiently high.” The key words here are “potential” 
and “sufficiently high.” Recalling the isotope study by Richards et al. (2001), it could be argued 
that the Maltese were either ill-equipped to “go fishing” or simply preferred not to eat seafood. 
Grima (2008:38), on the other hand, has referenced ethnographic research and historical 
evidence suggesting that coastal communities have traditionally relied on marine resources for 
subsistence only during food shortages. These considerations further corroborate Robb’s (2001) 
focus on human agency as the key factor in Malta’s alternating focus on either monumental 
construction or interaction with outside communities. 
Furthermore, the degree to which Malta was isolated needs to be considered within a 
broader context. There is some indication that late Neolithic communities throughout the central 
Mediterranean began to turn more inward, with the disintegration of exchange networks and 
development of distinct cultural practices and styles, especially in terms of pottery (Malone 
2003:278; Copat et al. 2010:52). Malta may in this respect have been compelled to develop new 
practices in order to adapt to the loss of ties with its neighbors, constructing a reality focused on 
themselves and their islands and in the process a unique culture.  
If Malta developed a culture distinct from those of the rest of the Mediterranean during 
the late Neolithic while remaining in contact with external cultural groups through the exchange 
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of prestige goods and raw materials, then its uniqueness during the Temple Period and 
subsequent reemergence from cultural isolation cannot be explained solely in terms of Malta’s 
physical isolation. As mentioned, it is possible that an environmental crisis forced Malta’s 
reintegration into the central Mediterranean; or alternatively or in addition, changes in group 
identity and cultural practices, or an external influence, such as an influx of new settlers, may 
have played a role. This consideration raises related questions regarding the relationship between 
Malta’s reemergence in the Tarxien Cemetery phase and the cultural changes evident during the 
early Bronze Age. A more holistic approach seems to be necessary in order to answer these 
questions. Indeed, Malta’s reemergence from cultural isolation may have come about through a 
combination of internal factors, such as changing belief systems, and external factors, such as 
climate change. 
There is no direct evidence of an environmental catastrophe in the Maltese Islands toward 
the end of the Temple Period, but it has been argued that rapid deforestation occurred as a 
consequence of the construction of the temples (Trump 1976). Moreover, there is evidence of 
regional environmental change to drier conditions in the central Mediterranean toward the end of 
the Tarxien phase of the Temple Period and into the early Bronze Age (Recchia & Fiorentino 
2015). While ecological and environmental factors specific to the Maltese Islands cannot be 
ruled out as factors contributing to the changes taking place at this time, other possible scenarios 
should be considered. Thus, for example, a combination of changes in the regional environment, 
developments in technology, and the arrival of new people could have contributed to the 
transformation in cultural practices during the Tarxien Cemetery phase (Cazzella & Recchia 
2013; Recchia & Fiorentino 2015).  
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Recchia and Fiorentino (2015:1-3, 13) have shown that increasingly dry conditions in the 
central Mediterranean toward the end of the Tarxien phase encouraged the movement of small 
groups of people that triggered “a process of social and economic transformation” in the Maltese 
Islands. They proposed the Peloponnesus as the likely origin of these small groups based on its 
greater proximity to the Malta compared with Dalmatia or the Ionian Islands, the spread of 
Thermi ware culture into Malta, and the distribution of bossed-bone plaques in the Peloponnesus, 
eastern Sicily, and Malta. Both Evans (1971:217) and Trump (2004:247) also noted Thermi 
wares as an additional ware type potentially coinciding with the end of the Tarxien phase. They 
both point out that this ware type was found both at Skorba and Tarxien and described this 
pottery as gray wares decorated with incised triangles filled with impressed dots around the rim. 
Recchia & Fiorentino (2015:13) concluded that the small groups that brought with them the 
stylistic features found in Thermi wares could have settled in Malta and lived alongside the local 
Temple Period communities.  
A further consideration is how changes in Malta’s connectivity with the rest of the central 
Mediterranean toward the end of Tarxien phase affected the local population’s perceptions of the 
symbolic practices of the Temple Period and the authority of the ruling class. That is, Malta’s 
reemergence in the broad regional interaction networks may have introduced into the archipelago 
new ideas that influenced how the local population related to the cultural practices of the Temple 
Period. The movement of small groups of people from Peloponnesus during the end of the 
Tarxien phase of the Temple Period and the Tarxien Cemetery phase of the Early Bronze 
described by Recchia & Fiorentino (2015) would have had an influence on the existing Maltese 
population as the two groups increasingly interacted with each other. The new visitors would 
have brought with them new ideas that were introduced into Malta that could have been adopted 
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by the local population as evidenced by the spread of Thermi wares. Cazzella and Recchia 
(2013:82) noted that the introduction of Thermi wares into Malta might not have been the result 
of the Maltese people taking on an active role in trading activities. Instead, the small groups that 
were in contact with the Maltese population acted as an internal catalyst for social transformation 
of the Maltese society.  
The notion that small groups of people from Peloponnesus interacted with the local 
Neolithic population of Malta and that these new contacts served as a mechanism for social 
transformation on Malta bears comparison with the reemergence from self-imposed isolation of 
another, much later, island culture, that of Japan. Specifically, following a 220-year period of 
self-imposed cultural isolation, Japan under the Samurai, a military nobility and officer caste, 
was forced by the United States to enter into diplomatic relationships and in turn had to contend 
with the resulting changes in the attitudes of the Japanese population. Simply put, the new trade 
relations that began with the arrival of American trading ships under the command of 
Commodore Matthew Perry in the 1850s eventually had a profound effect on the Japanese 
people and culture (Figure 3.1). The Samurai in response decided to bring about a form of self-
imposed abolition of their elite status in order to maintain cultural continuity while at the same 
time “modernizing” and staying relevant to the culture (Mason & Caiger 1997; Morton & Olenik 
2005). 
 This situation in Japan recalls Dixon’s (1998:56) argument that the apparent changes 
during the Tarxien Cemetery phase in Malta were the result of changing worldviews among the 
existing population as the symbolic system through which the ritual elite maintained influence 
came into question. Dixon (1998:48-50) supported his conclusions with reference to the mixture 
of Bronze Age pottery with earlier ware types at Borġ in-Nadur, evidence for the use of metal 
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tools to rework a niche in the temple at Tarxien, and differences among remains found in various 
funerary contexts during the Tarxien Cemetery phase suggesting that the Hypogeum was a 
graveyard reserved for a privileged elite with access to more and better food. Dixon (1998:51) 
further proposed that similarities in design between the dolmens and the temples signify a shift 
from the religious-based authority of the previous temple phases to a more secular order.  
 
 
Figure 3.1. Photograph of a painting near the harbor in Yokohama, Japan, commemorating the 
arrival of American merchant ships in the 1850s and Japan’s ending of its isolation and opening 
its borders to outside dipolomacy and trade. 
 
Dixon’s position is different from those of Evans (1959) and Trump (1976). Evans and 
Trump both have proposed the hypothesis that Malta’s Temple Period population was displaced 
by new peoples who arrived in Malta during the Tarxien Cemetery phase. This was partially 
based on the observation that a sterile layer of soil separated the Tarxien and Tarxien Cemetery 
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phases. However, this sterile layer is only observed in the South Temple at the Tarxien temple 
complex and nowhere else in Malta. An argument against this total population displacement 
hypothesis can be further supported by the cremation interments found in the Tarxien Temple 
coinciding with the continual use of the temple complex at Tas-Silġ for religious practices 
(Copat et al. 2010; Ferguson 1989) and evidenced for mortuary ritual practices continuing at 
Xagħra Stone Circle (Malone et al. 1993, 2009). This would seem to suggest that while there 
may have been a cultural transformation taking hold in the Maltese archipelago from the Tarxien 
phase to the Tarxien Cemetery phase, part of the population still maintained some of the old 
practices of the Temple Period. Therefore, this would suggest that the Temple Period inhabitants 
did not disappear and were not completely displaced by an outside population but continued to 
occupy the Maltese islands during the early Bronze Age.  
In contrast, Dixon’s (1998) argument is essentially that a change in strategies is suggested 
by differences in mortuary customs and cultural practices whereby the priestly class was forced 
to renegotiate its relationship with the rest of society. These changing attitudes could be the 
result of Malta’s reemergence from cultural isolation into the broader cultural and social 
networks beginning to take shape throughout the central Mediterranean. Thus the notion that 
small groups migrated into Malta during the late Tarxien phase and Tarxien Cemetery phase 
advocated by both Cazzella and Recchia (2013) and Recchia and Fiorentino (2015) is consistent 
with Dixon’s (1998) position. Approached this way, the sea is a vector of change, whether 
facilitating the exchange of new ideas and goods in Malta or bringing new settlers to Malta who 
took up residence alongside the existing Temple Period communities.  
The foregoing discussion suggests that “relevancy” is a key commodity in the context of 
power and influence. Serving as a highway of interaction rather than a barrier (Boomert & Bright 
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2007; Terrel 1997), the sea initially fostered the emergence of a ruling class. Changing 
conditions throughout the central Mediterranean at the beginning of Malta’s Temple Period may 
have afforded the ruling elite the opportunity to essentially become the tollbooth to the hightway 
whereby they restricted access to the limited interaction networks between Malta and the rest of 
the central Mediterranean (Vella 2016:347). Control over the distribution of imported prestige 
goods and raw materials through the monumental construction of the Maltese temples and the 
self-imposed isolation from the outside world described by Robb (2001), however, were not 
enough for the Maltese ruling clergy to maintain its position towaed the end of the Temple 
Period, when the population may have begun to come into direct contact with outsiders. The sea 
this time around ends up challenging the elite class as they lose control over the tollbooth—to 
return to the metaphor—with the arrivial of outsiders possibly from Peloponnesus. These 
outsiders would have brought with them new ideas that may have influenced the local attitudes 
and beliefs toward the symbolic nature of the megalithic temples and the priestly caste. In this 
respect, like the arrival of Perry’s ships in Japan thousands of years later, the arrival of new 
people into Malta served as a catalyst of change forcing the ruling clergy to “modernize” or 
adapt to the population’s changing attitudes and beliefs in order to reestablish their relevancy. 
Taken together, the movement of small groups at the end of the Tarxien phase, the introduction 
of Thermi ware culture into Malta, and the social transformation within Maltese society at the 
transition to the Bronze Age help to explain why, according to the trace elemental analysis 
described in detail in Chapter 6, new clay sources were being accessed for the production of 
ceramics toward the end of the Tarxien phase.  
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CHAPTER FOUR: METHODOLOGICAL BACKGROUND  
 
 
4.1 Introduction  
 The chemical characterization of archaeological materials such as ceramics is an 
important aspect of reconstructing prehistoric exchange networks. Understanding the exchange 
networks among localities provides insight into the cultural development and economic 
organization of societies, allows us to evaluate activity areas observed in the archaeological 
record, and provides a better understanding of the use of space. New and improved analytical 
methods have improved our ability to more effectively learn about the sources of raw materials 
used in the craft production of such things as pottery, tools and prestige goods. In this chapter, 
the discussion focuses on methods commonly employed by archaeologists to characterize 
ceramics, including their limitations and advantages. I will also discuss issues to consider related 
to the use of portable X-ray fluorescence (pXRF) spectrometers. 
  Archaeology has benefited in numerous ways from instrumental analytical techniques 
developed in the physical sciences, such as X-ray fluorescence spectrometry, X-ray diffraction, 
and thin section petrography. Using these methods, researchers are able to address archaeological 
questions scientifically. In the present study, instrumental analysis has helped to determine the 
provenance of ceramic artifacts and the elemental composition of ceramics and clays. The 
analytical methods most used in archaeology identify the mineralogical, isotopic, or elemental 
composition of various artifacts. In ceramic provenance studies, mineralogical composition and 
inclusions are often identified using thin section petrography and X-ray diffraction (XRD), and 
the elemental composition is often identified using instrumental neutron activation analysis 
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(INAA), X-ray fluorescence (XRF), atomic and absorption spectrometry (AAS), and inductively 
coupled plasma spectroscopy (ICP-S). ICP mass spectrometry (ICP-MS) can determine isotopic 
ratios as well as bulk elemental composition, depending on the particular instrument.  
 The choice of analytical instrument depends on the archaeological questions being asked. 
In order to determine the mineralogical content and composition of ceramics, clays, and tempers, 
for example, thin section petrography and XRD are commonly employed. XRD, on the other 
hand, measures mineral content as a function of the intensity of diffracted monochromatic X-rays 
that correspond to the atomic-level structural spacing in the material (Jeffrey Ryan, pers. comm. 
2017). That is, the X-rays are being diffracted off the structural spacing. The XRD scans a 
sample with a fixed X-ray wavelength (typical CuKalpha X-rays) and the intensity of the 
diffracted X-rays at different diffraction angles correspond to the D-spacing (structural spacing 
on the atomic level) within the sample (Jeffrey Ryan, pers. comm. 2017; Herz & Garrison 1998).  
  In determining the elemental composition of pottery, AAS, INAA, ICP-MS, and XRF are 
commonly employed. The energy emissions produced using these methods are often in either the 
visible (AAS), gamma ray (INAA), or X-ray (XRF) portions of the electromagnetic spectrum. 
These energy emissions are usually produced by the atoms in a sample being bombarded either 
by X-rays (i.e., in the case of XRF), neutrons (i.e., in the case of INAA) or protons (i.e., in the 
case of proton-induced X-ray emission, PIXE). Choice among these instruments is based on 
several factors, including the specific research questions being asked, the cost per sample, 
whether the instrument is destructive or not to the artifact being studied, whether the artifacts 
must be analyzed on location, and the particular elemental signatures that are sought. This latter 
consideration is important because the selection of elements to be studied must correspond to the 
specific needs and limitations of the research design.  
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 There are 90 naturally occurring elements, the concentration of many of which varies 
considerably from one clay source to another (Barclay 2001). Elements are identified by their 
atomic number or “Z” and are categorized as either major, minor or trace. A major element by 
definition makes up more than one percent of the earth’s crust (Herz & Garrison 1998:196, Table 
10.2); a minor element makes up from one-tenth to one percent; and a trace element makes up 
less than a tenth of a percent. Major and minor elements are often reported as oxides in 
percentage by weight (Herz & Garrison 1998; Hunt & Speakman 2015; Tykot 2004b). Trace 
elements, on the other hand, are often reported in parts per million (ppm) (Herz & Garrison 
1998). Trace elements can also be defined behaviorally in terms of their obedience to Henry’s 
Law (White 2013), which states that trace elements exist in sufficiently dilute concentrations 
within a system of interest. In the present study, the system of interest is the composition of clay 
materials found on the Maltese Islands. The idea is that, because trace elements are theoretically 
sufficiently diluted within the system, there is a lack of mutual physical or chemical interactions 
among them and between the trace elements and the solution in which they are suspended; as a 
result, the concentration of trace elements in a sample varies in direct relation to their 
concentration in the system (i.e., the clay source). Under this definition, what constitutes a trace 
element varies depending on the material being studied.  
 The choice of analytical methods also depends on the accuracy and precision of the 
various instruments. Accuracy is a measure of how closely the data produced by an analytical 
instrument approximate the values of a standard material with known concentrations. The 
accuracy of any method can be improved through proper calibration to standard reference 
materials so that comparisons can be made (Tykot 2004b; Hunt & Speakman 2015). Precision, 
on the other hand, is a measure of reproducibility, of the agreement within the results, usually 
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expressed in terms of deviation from the arithmetic mean of the entire set of the results. In 
addition to accuracy and precision, the instrument’s sensitivity, which elements that can be 
detected (i.e., major, minor and trace elements) and the detection limits for each of the trace 
elements has to be considered in selecting the appropriate analytical instrument in one’s research 
design (Tykot 2004b).  
 Sample selection and preparation also need to be taken into account when choosing 
among the methods. Many techniques (i.e., INAA and AAS) require that samples be reduced to a 
powder in order to ensure the homogeneity that is necessary for them to be reasonably 
representative of the whole artifact. In other cases, heterogeneous samples are analyzed, as in the 
non-destructive surface analysis of ceramics using pXRF (Hunt and Speakman 2015). In this 
latter situation, however, multiple spot samples can be taken from each sherd in an effort to 
ensure that the data will together be representative of the artifact as a whole (Tykot 2004b; Tykot 
et al. 2013; Ashkanani 2014).  
  Specific to my research, the choice of analytical instruments was limited primarily by the 
requirements of the National Museum of Archaeology in Malta, which called for only non-
destructive analysis performed on location. I was however given freedom in choosing which 
ceramic pieces to study, including such display items as the Sleeping Lady and a sherd thought 
to be Mycenaean found at Borġ in-Nadur. Time and expense were further considerations. Under 
these conditions, pXRF seemed the best analytical instrument for the study of Maltese prehistoric 
ceramics because it is both non-destructive and amenable to on-site processing of sherd samples 
large enough to yield statistically significant results.  
 The choice of pXRF in turn also helped to shape the sort of questions that I would ask in 
studying the Maltese pottery. Specifically, I determined the trace elemental composition of the 
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Maltese ceramics in order to explore the role that pottery played as an item of trade and 
interaction between Malta and the rest of the central Mediterranean during the Neolithic, Temple 
Period, and Bronze Age. The trace elemental composition of the ceramics (archaeological 
material) was then compared to the trace elemental composition of geological clay samples in 
order to identify ceramics made with clay that was local to the Maltese archipelago or made from 
clay that has a trace elemental composition indicating the ceramic artifact was made with clay 
having an external source. By comparing the trace elemental composition of both the 
archaeological and geological materials, the provenance of the ceramics can be determined and 
potential ceramic imports or exports identified. Issues relating to pXRF will further be discussed 
in the last section of this chapter. 
 
4.2 Survey of Analytical Methods 
 In this section, I compare the analytical methods most commonly employed in ceramic 
provenance studies, not all of which were employed in my research. Rather, a brief discussion of 
these methods is offered as a basis for appreciating the various analytical approaches to studying 
ceramics. Archaeological questions about ceramics concerning manufacturing technology and 
the sourcing of the raw materials can be answered using a combination of petrographic and 
geochemical techniques to determine the mineral and chemical composition of pottery. Thin-
section petrography and XRD are, as noted, common analytical methods for determining the 
mineralogical composition of ceramics and clay sources. Frequently used methods to determine 
the elemental composition of pottery are AAS, ICP-MS (LA-ICP-MS used in conjunction with a 
laser ablation device), INAA, and XRF (Rotunno et al. 1997; Herz & Garrison 1998; Mirti et al. 
1998; Orton 2000; Barclay 2001; Tykot 2004b; McClure et al. 2006).  
	  	   83 
4.2.1 Determining the Mineralogical Composition of Ceramics  
Petrological analysis involves using several, mainly semi-quantitative, methods borrowed 
from the earth sciences in order to identify minerals present in pottery. This approach has a 
major advantage over chemical or elemental analysis in that any compositional changes brought 
about by burial, weathering, or firing can be easily observed (Rice 1987; Orton et al. 2010). The 
various petrographic methods include thin-section analysis (Buko 1984; Molitor 1988), textual 
analysis (Schmitt 1998), heavy mineral analysis (Peacock 1967; Williams 1977), X-ray 
diffraction (XRD) (Gliozzo et al. 2004; Pecchioni et al. 2007), infra-red absorption spectrometry 
(Eissa et al. 1974), Mossbauer spectroscopy (nuclear gamma resonance spectroscopy) (Gangas et 
al. 1971; Hess & Perlman 1974) and Raman microscopy (Turrell & Corset 1996). Each of these 
methods is invasive; XRD, however, is slightly less destructive. Depending on the geometry of 
the surface being analyzed, XRD requires either a smooth surface or comparatively small sample 
sizes (5-20 mg). Because thin-section analysis and XRD are the most common methods for 
provenance studies of Mediterranean ceramics, I will focus here on these two techniques. 
Thin-section petrography is a commonly-used optical method for microscopic 
examination. A thin section is a slice of pottery mounted on a glass slide using an adhesive. 
Typically, a 2-3 mm thick slice is taken from a sherd and ground down to a thickness of 0.03 mm 
before being mounted. After mounting, the sample is further ground down to 30 microns for 
microscopic examination. Chemical staining can be applied to the specimen to help distinguish 
minerals that share similar optical properties. The specimen is analyzed with a petrological 
microscope using both polarized and cross-polarized light. Thin-section analysis is employed to 
describe and classify ceramic fabrics based on the nature, shape, color, and size of mineral 
grains, which aids in identifying raw materials in studies of sourcing and pottery production 
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(Rice 1987; Sinopoli 1991; Herz & Garrison 1998; Barclay 2001; Orton et al. 2010). Thin-
section analysis is particularly useful for identifying non-plastic inclusions such as temper, 
making it possible to distinguish natural from artificial inclusions based on their abundance, 
composition, shape, distribution, and size (Peterson 2009).  
Thin-section analysis has several advantages, including providing a detailed description 
of inclusions and offering clues as to the geological sources for both the clay matrix and temper. 
Orton et al. (2010:140-141), for example, have pointed out that quartz is a common inclusion in 
Mediterranean pottery, and thin-section analysis can help to determine whether such quartz is 
part of granite formed either by indurations of sedimentary rocks or by high- or low-grade 
metamorphism or represents instead a quartz-sand inclusion. Inclusions of volcanic origin can 
also be distinguished (Orton et al. 2010:71). Further, quantitative approaches can be applied in 
order to obtain the percentage of each type of inclusions found in a sample (Chayes 1956; Rice 
1987). The main disadvantage of thin-section analysis is that it is destructive, requiring a sample 
to be removed from an artifact, which can be an issue when studying artifacts in museums. 
Another drawback is that this kind of analysis is not amenable to extremely fine-grained particles 
found in clay or to high-fired ceramics (Rapp and Hill 2006). Nevertheless, thin-section analysis 
in combination with elemental techniques can aid in distinguishing among potential source 
groups having similar chemical compositions. 
Scanning electron microscopy (SEM) is another largely qualitative optical method that, 
much like petrographic microscopy is particularly useful in studying the surface topography of 
ceramic artifacts and identifying structural changes in ceramic fabrics. SEM can be used to gain 
insight into, for example, firing conditions and the application of slip and paint (Barclay 2001). It 
is sometimes used following thin section analysis with a petrographic microscope in assessing 
	  	   85 
unknown fine-grained minerals and phase reactions at mineral boundaries (Herz & Garrison 
1998). The key drawbacks of this method are that it does not detect any trace elements and that 
special training in required. 
XRD identifies minerals based on their crystalline structure and it is used to identify both 
chemical compounds and mineral phases for either clay fabrics or surface treatments of ceramics 
(Rice 1987; Herz & Garrison 1998; Barclay 2001). Each mineral has a unique arrangement of 
atoms in a repeating structure that forms a unit cell, which is essentially the smallest divisible 
unit of a mineral that maintains its symmetry and properties. In this method, monochromatic X-
rays bombard the specimen across a specific range of diffraction angles. At critical angles related 
to the distances between internal atomic layers (the d spacing), constructive X-ray interferences 
result in strong diffracted X-ray signals specific to the crystalline structure of the specimen. The 
angles of the diffraction peaks of the X-rays are recorded and used to create a diffractogram that 
compares the samples (Rice 1987). Based on Bragg’s Law, which is expressed as λ = 2d sinθ, 
XRD determines the interplanar spacing of a mineral, d, by measuring the angle of diffraction, θ, 
using a fixed wavelength, λ (Rice 1987; Herz & Garrison 1998). The diffraction pattern 
produced in the diffractogram takes the form of a series of intensity peaks that identify a mineral 
based on the lattice spacing between the elements that form its crystalline structure (Rice 1987).  
A major advantage of XRD in ceramic studies is that it can be used in conjunction with 
thin-section petrography, thus allowing researchers to take into account phase changes in clay 
brought about by firing (Herz & Garrison 1998; Barclay 2001). XRD can also be used to 
determine whether samples are identical even without knowing their complete mineral 
composition (Barclay 2001) and to determine the firing temperature by reheating the samples 
(Isphording 1974; Rice 1987; Barclay 2001). The major disadvantages of XRD is its destructive 
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nature, in that it requires the removal of a sample from an artifact, and and with regard to pottery, 
there are potential minerals in the ceramic fabric that can cause spectral overlay (Bradley 1964). 
Further, XRD also cannot distinguish natural inclusions from artificially-added inclusions added 
as temper, whereas this distinction can be made using thin sections. Furthermore, the 
imperfections that are often contained in the crystalline structure of clay minerals can make XRD 
difficult to employ in the absence of additional techniques (Grim 1968; Rice 1987).  
 
4.2.2 Determining the Elemental Composition of Ceramics  
 Most elemental compositional methods measure peak intensities of specific energy levels 
or wavelengths within the electromagnetic spectrum that a sample emits (Tykot 2004b). These 
peaks, which are produced by the bombardment of the electrons surrounding the nucleus of the 
atoms of each element with, for example, X-rays or gamma rays, are characteristic for specific 
elements in a sample. Put another way, each element has a characteristic energy level, and by 
measuring the energy levels of either the X-rays or gamma rays emitted from an excited sample, 
the elements that are present within the sample can be identified. Further, by counting the 
number of X-rays or gamma rays of each energy level being emitted allows for the relative 
concentration of the elements within the samples to be determined.  
 These techniques are based on the fundamentals of sub-atomic physics. Each element has 
a specific number of protons and electrons. The electrons orbit the nucleus in a specific 
arrangement of orbitals. The energy level for an element is related to the first quantum number of 
an orbital and orbital type. Each orbital or electron position has a specific energy level. When an 
atom is bombarded with electromagnetic radiation (UV, X-rays, g rays), the electrons either emit 
or absorb that specific energy level when they transition from one orbital position to another, 
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higher position, further from the nucleus. When the energy input ceases, the electrons drop back 
to their ground states, and in the process emit electromagnetic energy of a specific wavelength; 
for X-ray methods, that emitted energy is within the X-ray spectrum. Because each of these 
orbital positions has a distinct energy level, the total energy that is emitted by the electrons of 
that atoms within a sample when excited produces a unique wavelength signature that is 
characteristic of each element that it contains. These energy levels are detected and used to 
produce spectral graphs on which intensity peaks represent the relative amounts of each element 
in the sample (Tykot 2004b).  
Each elemental compositional analytical method has advantages and disadvantages in 
detecting and analyzing these energy levels. Some methods are better at detecting trace elements 
and others are better at detecting major elements. Depending on the material being analyzed, the 
preparation of the sample, and the accuracy and precision in detecting specific elements, one or 
another analytical method may be better suited to answering a given research question.  
 Ideally, a provenance study in ceramics should provide information about a potsherd’s 
mineral and elemental composition by combining either thin-section petrography or XRD, 
discussed above, with an analytical method for determining elemental concentrations. Atomic 
absorption spectrometry (AAS) is one such method used in ceramic provenance studies. It is a 
highly sensitive detection method that is able to determine the elemental composition of 
approximately 50 different elements (Rice 1987). It is a destructive technique, requiring that a 
sample be extracted and dissolved. Approximately 10 mg to 1 g of material is required for each 
sample, which is then atomized in a flame and irradiated with a particular frequency 
corresponding to the element being analyzed. A photomultiplier tube measures the loss of 
irradiation brought about by absorption so that an element’s concentration can be determined 
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(Tykot 2004b). One drawback of AAS is that it can only determine the concentration of one 
element at a time. On the other hand, major advantages are its low detection limit and high 
precision, making it suitable for very small samples and fine wares with few visible inclusions 
(Barclay 2001). AAS is now rarely used, however, having been replaced for the most part by 
ICP-AES/OES or ICP-MS, methods that can analyze many elements at the same time. 
 ICP-MS has become a popular method in ceramic provenance studies for detecting minor 
and trace elements. It is a destructive method, requiring the extraction of a small sample from the 
material to be analyzed. The sample is first dissolved in an acid solution and then introduced into 
argon plasma to be ionized before passing into a mass analyzer (mass spectrometer) where the 
ions are separated and measured (Tykot 2004b; Speakman & Neff 2005). In terms of advantages, 
ICP-MS involves few spectral overlaps, and where in the few examples there is overlap, 
alternative isotopes can be analyzed (Tykot 2004b). Second, this method is capable of extremely 
low detection limits from parts per million (ppm) to parts per trillion (ppt) (Speakman & Neff 
2005). This is several orders of magnitude lower than XRF and INAA. Third, it can precisely 
and accurately detect most trace elements. Further, powdered samples may be taken that 
represent the bulk, surface, or microsample sections of ceramics (Speakman & Neff 2005). 
Finally, ICP-MS is less expensive and time-consuming than INAA, though it is more expensive 
and time-consuming than XRF.  
A laser ablation device can also be added to ICP-MS (LA-ICP-MS) so that solid samples 
can be analyzed without being placed in solution. The laser focuses on the surface of a potsherd 
or other material to vaporize a small volume of it. The resulting aerosol is introduced into an 
argon plasma source and ionized, and the ions thus generated are then analyzed for their 
elemental and/or isotopic composition. Among its advantages, LA-ICP-MS allows for bulk 
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elemental composition determination for a solid, is minimally destructive, and can analyze 
specific locations on a potsherd, which is useful for assessing pigments and other specific 
features of interest. There are also drawbacks. The ablation chamber may be too small for some 
ceramic sherds, and the argon gas plasma produces argides, hydrides, and other spectral 
interferences, such as molecular ions (i.e., ArCl or ArN in acid solutions) and doubly-charged 
ions that have charge-to-mass ratios similar to the elements of interest (Jeffrey Ryan, pers. 
comm. 2017; Speakman & Neff 2005). Proper tuning procedures can however ensure the 
accuracy of the data. A final concern is laser induced elemental fractionation, a situation in 
which data accuracy is compromised by non-representative sampling during ablation. Methods 
that have been discussed to address this issue include matrix matching of samples and standards 
(Jackson 2001) and filtering with mineral wool (Guillong & Gunther 2002).  
Another of the widely used method for the elemental analysis of ceramic materials is 
instrumental neutron activation analysis (INAA). It is a gamma ray spectrometry technique that 
has proved effective in determining both absolute and relative quantities of each detectable 
element within a sample (Herz & Garrison 1998), has high levels of accuracy and precision, and 
can detect and measure multiple elements simultaneously (Glascock et al. 2004; Tykot 2004b). 
Powdered samples from 10 to 100 mg are extracted from archaeological materials and placed in 
vials with a powdered standard for calibration purposes (Rice 1987). The samples are then 
irradiated with neutrons produced in a nuclear reactor in order to produce radioactive isotopes for 
each detectable element. The radioactive isotopes are then allowed to decay into staple isotopes 
causing gamma rays to be emitted in the process. The rate of decay for each isotope is different 
for each element; therefore, each nuclide has its own gamma ray fingerprint that is measured by 
a detector. A spectrum is then produced from the gamma ray detector that shows a series of 
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peaks; the area under the peaks represents the relative amounts for each element based on a 
comparison of the intensity of the gamma rays for the sample isotopes of each element being 
analyzed with the gamma rays emitted by the standard.  
In terms of advantages, INAA can detect more than 60 elements, including rare earth 
elements, with high precision and accuracy; it is fully automated, allowing many samples to be 
analyzed simultaneously; it can measure element concentrations in parts per billion (ppb); and 
the entire sample can be analyzed (Rice 1987; Glascock et al. 2004; Tykot 2004b). There are also 
some disadvantages; INAA is more expensive than most other methods and requires weeks to 
months to complete because certain isotopic elements take longer for their radioactive levels to 
decline to their half-lives (Rice 1987). Finally, INAA is a destructive process; because it involves 
radioactivity, samples cannot be returned or reused for further study. 
 X-ray spectroscopy is another common method used in determining the elemental 
composition of ceramics and clay sources (Herz & Garrison 1998; Tykot 2004b). In X-ray 
spectroscopy, a sample is exposed to a short wavelength X-ray that interacts with atoms within 
20 to 200 µm of its surface, ionizing the inner orbital electrons so that they transition to an outer 
orbital. This transition is short-lived, and the electrons soon return to their stable energy levels, 
resulting in the emission of fluorescent X-rays with characteristic wavelengths and energy levels 
for each element in the sample. In more concrete terms, X-rays are directed at the sample from 
an X-ray tube. When the X-ray beam hits the sample, there is an exchange or interaction with the 
electrons in the atom. The X-rays eject the inner-shell electrons of the atoms in the sample, and 
outer-shell electrons fill their unoccupied positions. Outer-shell electrons are bound to the atom 
with less energy than the inner-shell electrons, so when an excited atom returns to its ground 
state, there is an emission of fluorescent X-rays, and this is what is detected. 
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 Because each orbital electron for a particular element has a characteristic energy, the 
energy dispersed by an electron transitioning from one orbital position to another equals the 
difference in energy between the initial and final orbital. The result of the transition is the release 
of fluorescent radiation that produces wavelengths for each element in the sample, which can 
then be calculated using Planck’s Law: 
   1   λ =   ℎ𝑐E  
where h is Planck’s Constant, c is the speed of light, and E is energy (Ham & MaHam 2016; 
Jenkins 1995). 
These wavelengths can be analyzed using either an energy dispersive spectrometer 
(EDS), which directs the fluorescent photons from the irradiated sample into a detector that 
determines their energy levels, or using a wavelength dispersive spectrometer (WDS), which 
distinguishes the fluorescent radiation wavelengths for each element (Ham & MaHam 2016; 
Jenkins 1995). In the case of WDS, the wavelength (λ) is measured at different angles from the 
sample using Bragg’s Law, introduced above in the context of XRD: 2   𝑛λ =   2d  sinθ 
where n is the integer determined by the given order, λ is the wavelength of the X-rays, d is the 
spacing between the planes of the atomic lattice, θ is the angle between the rays and scattering 
planes; thus λ is directly related to the angle and the d spacing of the crystal (Ham & MaHam 
2016; Jenkins 1995). 
From these measurements, a spectral graph is created. Each peak in the graph represents a 
specific element. The energy levels of X-rays emitted from the excited sample can be used to 
identify the elements present in a sample. Again, because each element has a characteristic 
energy level, the number of X-rays for each energy level corresponds to the relative 
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concentration of each element in the sample. It is important to note any spectral overlap that may 
exist for certain elements, which can only be measured semi-quantitatively (see Hunt and 
Speakman 2015 for a detailed discussion of spectral overlap produced for specific elements 
analyzed by XRF).  
X-ray fluorescence is becoming increasingly popular in ceramic provenance studies due 
to its affordability and availability. Minimal destruction is involved in extracting the necessary 
100 mg of a powdered sample from an artifact. The method can also be non-destructive, and 
portable, when a pXRF is employed to analyze the surface of an artifact. The major concern 
regarding the non-destructive approach is that the sample measured will not be representative of 
the overall material being analyzed due to issues of heterogeneity. On the other hand, pXRF 
provides flexibility in terms of the size of the sampling site. The standard analysis aperture for 
pXRF devices is 8 mm, which is relatively large (Jeffrey Ryan, pers. comm. 2017) Regular XRF 
instruments are also able to determine up to 80 major, minor, and trace elements at the same time 
in ppm. The energy sources for pXRF, however, are generally insufficient to generate much 
excitation that would allow for efficiently analyzing very high Z elements (Jeffrey Ryan, pers. 
comm. 2017). Further, elements below Z =12 are difficult to detect using pXRF because their 
energy states are low and the X-rays are absorbed by the air. In some instances, XRF is able to 
detect some elements that INAA cannot, such as titanium and magnesium (Rice 1987), and is 
more precise than INAA in analyzing the trace elements Rb, Sr, Y, Zr, and Nb (Munita et al. 
2001; Ashkanani 2014). Finally, XRF is considerably less time-consuming than other methods, 
especially INAA. I will further explore the use of pXRF in ceramic provenance studies in the 
next section.  
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Another analytical instrument to briefly note is the inductively coupled plasma optical 
emission spectrometer (ICP-OES) also referred to as inductively coupled plasma atomic 
emission spectroscopy (ICP-AES). ICP-OES is a spectroscopic technique that measures the light 
energy that is released when atoms return to their stable state. The energy released produces 
wavelengths that are characteristic of particular elements. ICP-OES is a destructive technique, 
requiring 5 to 100 mg of powdered sample for analysis; however, it offers good reproducibility 
and can measure 20 to 30 elements simultaneously (Rice 1987). ICP-OES is particularly useful 
for studying metallic elements, but has a narrower range of elemental detection than either INAA 
or XRF (Rice 1987; Barclay 2001).  
 
4.3 Considerations for Portable X-Ray Fluorescence (pXRF) 
 The chemical characterization of archaeological materials has played an important role in 
the study of prehistoric societies. This is especially true in research focused on ancient exchange 
and interaction networks. In particular, the use of a portable or hand-held x-ray fluorescence 
spectrometer (pXRF) has become increasingly popular in recent ceramic sourcing studies owing 
to such advantages as the ability to analyze ceramic materials non-destructively and on 
location—for instance at excavations or museums in which ceramic collections are housed or on 
display—and the relatively low cost of and speed in analyzing a large number of artifacts. It is 
important to note in this context that non-destructive analysis of ceramic surfaces has a technical 
disadvantage compared with homogenized powder samples in terms of representativeness. 
However, several non-destructive ceramic studies have been performed taking into account the 
heterogeneous nature of clay types, surface treatments, and decoration, such as the application of 
slip or paint and temper (Speakman et al. 2011; McCormick 2013; Tykot et al. 2013; Ashkanani 
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2014; Hunt & Speakman 2015). These studies provide examples of how to address the issue of 
heterogeneity in non-destructive analyses of specifically ceramic surfaces. Further, Ryan et al. 
(2017:59) has noted that there is no difference between analyzing a fine-grained sample surface 
and a powder of the same material provided that the analytical geometry is consistent.  
 Specifically, Tykot et al. (2013) used a Bruker III-V handheld pXRF to determine the 
elemental composition of 500 ceramic samples from 8 archaeological sites in Florida. In this 
study, the handheld pXRF analyzed the surface of each sherd; in order to account for issues of 
heterogeneity, the external and internal surfaces as well as broken edges of each sherd were 
analyzed in order to obtain a representative picture of the trace elemental composition for Rb, Sr, 
Y, Zr, and Nb. A portable handheld pXRF has also been successfully employed in determining 
ceramic provenance in the central Mediterranean, as in Bonizzoni et al.’s (2010) study of 
Etruscan depurate pottery and Romano et al.’s (2006) study of 50 fine potsherds from a votive 
deposit of San Francesco in Catania, Sicily, using these same trace elements. Both these latter 
studies also noted a concern over homogeneity in doing spot analysis on the surface of each 
sherd using the handheld pXRF; however, Bonizzoni et al. (2010: 352) indicate that this can be 
overcome by taking multiple readings in different locations for each sherd such as testing both 
the external and internal surfaces.  
 Further, Ashkanani’s (2014) study of Early Bronze Age pottery from Kuwait 
demonstrated that the handheld pXRF was able to distinguish separate groups based on the 
elemental composition of trace elements for 304 ceramic sherds. He used the Bruker	  Tracer	  III-­‐SD	  pXRF	  instrument	  to	  analysis	  these	  samples. This is the same device I used to analyze the 
prehistoric Maltese ceramics in this study. Ashkanani accounted for the potential heterogeneity 
in the sherds by analyzing multiple spots on each. He also compared the elemental composition 
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results of 13 ceramic sherds obtained from the handheld pXRF with the results for these sherds 
using ICP-MS and determined, using principle components analysis, that both methods showed 
similar grouping patterns, with no significant difference for the trace elements Th, Rb, Sr, Y, Zr, 
and Nb.  
 For the ceramics analyzed in the present study, care was taken to sample from surfaces 
with relatively flat areas that showed no signs of slip or application of paint or decoration. 
Additionally, multiple spots on both the inside and outside surfaces of each sherd were analyzed, 
and the effort was made to avoid areas with visible inclusions. As stated previously, the choice of 
a handheld pXRF was based on the fact that the study had to be conducted within the National 
Museum of Archaeology in Valletta, Malta, and had to be completely non-destructive. This 
identification of separate groups of sherds based on trace elements using the handheld pXRF is 
intended to lay the groundwork for future study using thin-section spectrometry and the other 
analytical methods mentioned above.  
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CHAPTER FIVE: MATERIALS AND METHODS 
 
 
5.1 Introduction  
 This study investigated whether ceramics were among the items that were transported 
between the Maltese archipelago and communities in Sicily and elsewhere. Any role that 
ceramics played in trade with the Maltese Islands should be observable in the trace elemental 
composition of Maltese ceramic sherds and clay sources. I hypothesize that, if the Maltese 
Islands did become isolated owing either to their physical separation from other communities, a 
cultural decision to take an internalized worldview, or combination of both, then pottery would 
not at that time have been imported into or exported from the archipelago. In other words, I 
propose that ceramics only played a role in overseas interaction networks when Malta was either 
culturally connected with Sicily, as was the case during the Għar Dalam phase, when Maltese 
pottery resembles that of Sicily’s Stentinello culture in terms of style, decoration, and 
technology, or when Malta actively participated in central Mediterranean exchange networks, as 
was the case during the Borġ in-Nadur phase. The results of my elemental analyses support my 
hypothesis in part, suggesting that ceramics or raw clay materials did not in fact play a 
significant role in what was either imported or exported during Malta’s period of cultural 
isolation from the Ġgantija phase through the Tarxien phase but that they were an important part 
of Malta’s interaction networks during periods of connectivity with Sicily in the Neolithic and 
Bronze Ages. 
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 In order to test my hypothesis, the trace elemental composition of ceramic sherds and 
geological clay samples from Malta and Sicily was determined using a handheld portable X-ray 
fluorescence (pXRF) spectrometer and the resulting data were subjected to principal component 
analysis. As discussed in the previous chapter, pXRF has proved to be particularly useful in 
situations in which artifacts need to be analyzed on site and nondestructively (Tykot 2016). All 
the Maltese ceramics tested for this study were curated by the National Museum of Archaeology 
in Valletta, Malta, which granted permission to study them on location using non-destructive 
procedures. 
 
5.2 Sampling Strategy (Sherd Selection Process) 
 Decisions regarding which ceramic sherds and vessels to include in this study were 
informed by the typological and chronological studies of Evans (1959, 1971), Trump (1966), and 
Tanasi (2011). The ceramics sampled included in the present study came from excavations 
representing seven sites on the islands of Malta and Gozo. On Malta, the sites included the Borġ 
in-Nadur, Mnajdra, the Tarxien, Skorba, and Ta' Ħaġrat temples and the Hypogeum at Ħal-
Saflieni. In addition, the National Museum of Archaeology requested that I test a number of 
other ceramic pieces, among them a sherd with an anthropomorphic stick figure incised on its 
surface from a bowl found at a burial site, known as Ta’ Trapna, associated with the Zebbug 
phase of the Temple Period. Samples were also taken from artifacts associated with the Ġgantija 
temple on Gozo. These sites were selected based on their proximity to potential clay sources and 
the chronological sequences represented at each site. Geological clay sources were also analyzed 
on the island of Malta using 19 samples taken from clay outcrops at Gnejna Bay and Selmun. 
Sample data for the Maltese ceramics and geological clays are presented in Appendix C. In 
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addition, ceramic samples from Ognina, Sicily, and clay from the outskirts of Siracusa were 
analyzed for comparison with the Maltese ceramics and clays. Dr. Davide Tanasi provided the 
Sicilian ceramic and clay samples for this research. Sample data for the Maltese and Sicilian 
ceramics and clays are presented in Appendix C.  
A few preliminary considerations merit discussion with regard to the sampling strategy 
used in this study. The first involves the identification of pottery production sites, such as kilns, 
or rather the lack thereof; for, unfortunately, no such sites have been identified on either Malta or 
Gozo. Except for sherds associated with the huts excavated at Skorba (Trump 1966) and a 
Ġgantija phase hut excavated at Għajnsielem (Malone et al. 1988), the vast majority of pottery 
available for study is associated with ritual spaces, such as the megalithic temples and 
subterranean rock-cut tombs. Trump’s (1966) excavation of the “village” at Skorba from 1961 to 
1963 did expose domestic areas in addition to the temples and a shrine believed to be a precursor 
to the megalithic temples; however, Trump did not unearth any pottery production sites or 
potential kiln areas. The trenches that were opened on the periphery of the site did not expose 
anything to suggest pottery production.  
A second issue concerns documentation. The original field notes and reports existing 
from archaeologists such as Zammit (1916) and Ashby (1924) described in great detail the 
temples or rock cut tombs and artifacts found within these localities. Despite this detail, specific 
information concerning the archaeological context for each pottery sherd, such as the specific 
stratigraphic provenance, was not always noted or has been lost. Tanasi’s (2011) examination of 
Borġ in-Nadur pottery documents difficulties in matching data originally published by Murray 
(1923, 1925, 1929) and incorporated into Evans’s (1971) typological and chronological 
sequences with the pottery available for study, with particular reference to mismatched inventory 
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numbers. Additionally, Tanasi observed that Evans assigned the same inventory number to all 
sherds sharing a similar ceramic type. I experienced the same difficulties when working with the 
museum’s database in attempting to compare Evans’s (1971) and Trump’s (1966) cataloguing of 
Maltese pottery with the actual sherds in the museum’s collection. Taking a cue from Tanasi, this 
study accordingly only included pottery from the museum’s storeroom known to have come 
from the selected archaeological sites. Further, careful attention was paid to ensure that the 
inventory numbers and observed characteristics of each sherd analyzed matched those in the 
museum’s database in order to avoid assigning sherds to the wrong sites or time periods.  
Lastly, it is important to note the fragmentary condition of the pottery, as a consequence 
of which it was not always possible to identify the form or shape of the vessel to which each 
sherd originally belonged. Nevertheless, the morphological characteristics of each sherd were 
carefully observed and care was taken to determine whether sherds were diagnostic (from the rim 
or base of a vessel) or non-diagnostic (from the wall of a vessel). The selection of the sites for 
study took into account these limitations as well as their relative locations in the Maltese 
landscape and the extent of use throughout the Neolithic and Bronze Ages.  
The sampling strategy used in this study is based on non-probability or purposive 
sampling techniques. Orton (2000) and Drennan (2010) are among the researchers who have 
discussed the usefulness of this method and have cautioned others to provide specific 
justification for the techniques that they employ. The concern is that non-probability or 
purposive sampling is not necessarily representative of a population as a whole (Drennan 2010). 
In the words of Orton (2000:21), it is necessary to select “typical units” and to avoid “atypical 
units” that may distort the analysis. The provenance and chronological phase of each sherd was 
therefore determined prior to analysis. It was also necessary to exclude sherds from consideration 
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that showed signs of paint, glaze, or any other surface condition that could interfere with pXRF 
analysis.  
The exact selection procedure was as follows. As just alluded to, it was necessary to 
consult the museum’s database in order to locate the pottery sherds in their storage bins and to 
examine them for their suitability for pXRF analysis. Sherds and complete pieces were selected 
for each of phase of Malta’s Neolithic Period, Temple Period, and Bronze Age. They were next 
classified as either diagnostic or non-diagnostic, with the former selected for further study. 
Careful attention was also given to avoid analyzing more than one sherd from the same vessel. I 
then selected sherds for analysis randomly from among those from each bin that met these 
criteria. Finally, the outer and inner surfaces and, when possible, the broken edges of each of the 
randomly-selected sherds were analyzed with the pXRF. This sampling process was conducted 
for pottery from each of the archaeological sites included in this study (Figure 5.1).  
 
 
Figure 5.1 Map of the Maltese Islands showing the locations of the archaeological sites included 
in this study. 
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5.3 Materials: Archaeological Samples  
A total of 392 samples was selected from the museum stores of the National Museum of 
Archaeology in Valletta, Malta, for study. Various rim-sherds, body sherds, and bases belonging 
to jars, amphoras, cups, bowels, plates, and other vessels were included, along with several 
complete vessels and figurines, including the famous “Sleeping Lady.” The majority of sherds 
sampled were from excavations that took place during the early twentieth century using the 
archaeological methods of the time; thus, as has been seen, information with regard to context 
was often limited to the site from which the artifact was recovered and its chronological phase. 
Appendix B includes a summary of contexts and vessel types. 
 
5.3.1 Borġ in-Nadur 
Borġ in-Nadur is a late Temple Period and Bronze Age site located on the northwestern 
shore of the fishing village of Marsaxlokk in southern Malta near the Tas-Silġ and Xrobb il-
Għagin Temples. The site covers approximately two hectares and includes two different 
settlements. The earliest is situated on the lower southeastern potion of the plateau and includes 
the megalithic temple, which was reused during the Bronze Age (Tanasi & Vella 2011). The 
temple has a layout similar to those of temples at other sites, consisting of a structure with four 
apses, a shallow niche at one end, and an open area enclosed by megaliths that probably served 
as its forecourt (Tanasi & Orlando 2016). The later settlement is a Bronze Age fortified village 
set on the highest part of the plateau, a hill on St. George Bay (Tanasi & Vella 2015). The temple 
along with its main enclosure and Bronze Age structures identified as the “Field Stones” and 
“Double Chapel” were excavated by Murray (1929) in the 1920s. Pottery of the Borġ in-Nadur 
phase, which comprised the vast majority of that recovered from the site, was scattered over the 
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entirety of the plateau, suggesting an extensive Bronze Age village, though only a couple of huts 
were excavated by Trump in 1959 (Trump 1961).  
Forty-eight of the pottery samples selected for this study came from Borġ in-Nadur, all of 
them collected during Margaret Murray’s (1923, 1925, 1929) excavations of the megalithic 
temple from 1921 to 1927. Of these sherds, 22 have been assigned to the Tarxien phase, 10 to the 
Tarxien Cemetery Phase, and 16 to the Borġ in-Nadur phase. Further, I analyzed a Mycenaean 
sherd (USF 19126; BN/P7) defined as being part of a Late Helladic IIIA2 or IIIB1 kylix 
recovered from the Double Chapel area south of Chapel A and southwest of Chapel B near the 
remains of a Bronze Age wall (Tanasi 2011:150).  
Tanasi (2011:76) has pointed out that all of the sherds dated to the Temple Period were 
determined to belong to the Tarxien phase and that the vast majority of sherds catalogued for 
Borġ in-Nadur have been dated to the Bronze Age. Based on this chronological distribution, he 
concluded that Borġ in-Nadur was not occupied before the Tarxien phase. A large portion of the 
Temple Period remains was, however, destroyed at the end of the nineteenth century in order to 
clear land for farming, so it is possible that pottery and other archaeological material assigned to 
earlier Temple phases have been lost. On the other hand, the frequency of advanced Tarxien 
phase pottery, the shallow depth of the Temple Period remains, and the fact that the Neolithic 
floor deposits were disturbed by Bronze Age activity all suggest that the Borġ in-Nadur temple 
was built relatively late in the Tarxien phase.  
The Tarxien-phase pottery is concentrated in and around the Borġ in-Nadur temple, with 
the greatest concentrations found in the temple’s North-West Apse and the Main Enclosure in an 
area referred to as “S.A.” (Tanasi 2011:150). The greatest concentration of Bronze Age pottery 
was found in association with the North East and South East Apses of the megalithic temple, the 
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Open Area between the curved wall of the temple and the outer wall of the megaliths, the 
structure identified as the Field Stones, and Chapel B of the Double Chapel (Tanasi 2011:149-
150).  
 
5.3.2 Ta' Ħaġrat  
 Ta' Ħaġrat is located in Mġarr parish in the northwest of the island of Malta one 
kilometer west of Skorba in an open field facing the Falka Ridge, which leads into a valley and 
an estuary extending to Ġnejna Bay approximately 2.6 km away. The site consists primarily of 
two adjoining temple buildings that follow a trefoil plan (Figure 5.2). The larger temple is 
situated on a southeast-northwest axis, with three apses set around a sunken rectangular court 
and a concave façade in the middle of which is the entrance. The smaller temple is connected to 
the larger one and follows the same plan but is situated on more of a southwest-northeast axis. 
 
Figure 5.2 Trefoil plan of adjoining megalithic temple structures at Ta' Ħaġrat (adapted from 
Trump 1966:18). 
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 A series of trenches dug by Evans (1971) and Trump (1966) helped to determine the 
chronological sequence of the site. The smaller temple dates between the end of the Ġgantija 
phase and the beginning of the Saflieni phase and the larger temple to the Ġgantija phase. There 
is also evidence that the site had been occupied since the Grey Skorba phase in the period 
leading to the construction of the temple; thus Trump (1966) recovered a Grey Skorba lug handle 
from a trench that he dug in the front right apse of the smaller temple (Figure 5.2, A). However, 
it is possible this site was occupied as early as the Għar Dalam phase considering that its 
neighbor, Skorba, showed signs of occupation during this period. Trump’s (1966) excavation at 
Skorba recovered evidence for a hut and a wall in layers associated with the Għar Dalam phase 
and associated pottery fragments.  
 A total of 86 pottery samples came from Ta' Ħaġrat. These sherds were selected from the 
pottery assemblage that was established over several periods of excavation at this site, including 
the work of Zammit (1929) in 1923, 1925, and 1926, Evans in 1954, and Trump in 1961. The 
pottery that I sampled represents several phases from the Neolithic to the Bronze Ages, including 
Grey Skorba (3 sherds), Red Skorba (2), Żebbuġ (9), Ġgantija (12), Saflieni (11), Tarxien (13), 
Tarxien Cemetery (19), and Borġ in-Nadur (17).  
 
 
5.3.3 The Hypogeum of Ħal-Saflieni 
 The Ħal-Saflieni Hypogeum is a three-level, rock-cut subterranean funerary complex 
located on the northwest side of Tarxien in Pawla parish approximately five kilometers from 
Valletta and near the Tarxien Temples. It has been suggested that the choice of location for the 
Hypogeum was intentional, since it follows a distinct pattern in which temples are linked with 
funerary complexes (Pace 2000). A similar arrangement is observed for the Ġgantija temples and 
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the Xagħra Stone Circle. Specifically, funerary complexes are positioned to the west of 
associated temples. Each level of the Hypogeum contains chambers and passages carved out of 
the soft globigerina limestone that combine funerary and temple architecture. The earliest 
chambers appear to have been in use as early as the Żebbuġ phase. In addition to small oval 
chambers used for burial, there are larger chambers, many found in the middle level, which may 
have served communal and ritual purposes. The walls and even ceilings of several areas within 
the Hypogeum were painted with honeycomb and spiral patterns in red ochre.  
 The Hypogeum was accidentally discovered in 1902 by construction workers who 
entered through the roof while cutting cisterns for a housing development. However, the Ħal-
Saflieni Hypogeum may have been known as far back as 1623 (Evans 1971:44). In 1903, Father 
E. Magri, S.J., was appointed to supervise the initial exploration of the subterranean tombs, but 
he did not complete the excavation and never published any reports or notes. Zammit completed 
the hypogeum’s excavation between 1907 and 1911, and Tagliaferro (1910) provided an initial 
classification of the hypogeum’s ceramic remains.  
 The pottery from the Hypogeum represents all phases of the Temple Period and of the 
Tarxien Cemetery and Borġ in-Nadur phases of the Bronze Age. Tagliaferro’s study, however, 
only described pottery from the Saflieni and Tarxien phases and those associated with the Bronze 
Age. For this reason, Evans (1971:59) hypothesized that the sections closest to the entrance of 
the Hypogeum are older than the inner chambers and were excavated last. The inner chambers in 
any case produced pottery types associated with the Saflieni and Tarxien phases and with the 
Bronze Age. Evans further points out that the ceiling paintings located in two inner chambers 
corroborate this belief because they have designs closely related to the decorations found on 
Tarxien phase style of pottery.  
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 Sixty-seven sherds were selected for analysis from the Hypogeum pottery collection, 8 
associated with the Żebbuġ phase, 9 with the Mġarr phase, and 17 with the Ġgantija phase. 
Based on Evans’s assumption, these sherds would have been excavated in the outer chambers 
closest to the entrance. Of the remaining ceramic pieces, one, the aforementioned Sleeping Lady, 
is associated with the Saflieni phase; this figurine was found in the so-called Snake or Votive Pit 
near the main chamber (Zammit & Singer 1924). The rest of the pottery consists of 22 sherds 
belonging to the Tarxien phase and 5 each from the Tarxien Cemetery and Borġ in-Nadur 
phases. It can be assumed that all sherds from the Saflieni to Borġ in-Nadur phases were 
associated with the deeper chambers of the middle and lower levels of the Hypogeum.  
 
5.3.4 Mnajdra 
The temple complex of Mnajdra is located at the foot of converging slopes on the 
southwestern coast of the island of Malta, approximately 500 meters from the Ħaġar Qim 
Temple and within sight of the Mediterranean Sea and the islet of Filfla (Figure 5.3). The 
complex comprises three structures, the Trefoil, North, and South Temples, which are arranged 
in a semi-circle fashion around a courtyard (Figure 5.4). The fact that the northern wall of the 
South Temple structurally supports the foundation of the North Temple is the basis of the notion 
that the former was built first (Ashby et al. 1913). The Trefoil Temple is structurally independent 
of the other two.  
Early excavations began in 1840, but they are not documented. Most of the pottery was 
produced by Ashby et al.’s (1913) excavation in 1910 and the ten trenches dug by Evans (1971) 
in 1954. Based on the findings of these excavations, temple construction began during the 
Ġgantija phase. Pottery for this phase has been recovered from trenches in front of the Trefoil 
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Temple (Figure 5.4, G) and others dug in the back central room, Room 2, in the South Temple 
(Figure 5.4, A), the southern-most room, Room 3 (Figure 5.4, B), and the room identified as 
Room 5 near the outer wall of Room 1 (Evans 1971:101-3). In addition to the doorway, an 
“oracle hole” connects Rooms 1 and 5 in the South Temple, which is noteworthy given that 
pottery from the Tarxien phase was found in both of these rooms. The entrance or doorway to 
Room 5 from the South Temple is depicted in Figure 1.4 in Chapter One. 
 
 
Figure 5.3 Photograph of approach to Mnajdra from Ħaġar Qim, with the temple complex under 
its protective dome at the foot of converging hills. Filfla is visible near the horizon in the 
background.  
 
 
It has been suggested, based on the pottery distribution in the South Temple, that Rooms 
2, 3, and 4 (Figure 5.4, A, B, and C respectively) were built during the Ġgantija phase, Room 1 
was built late in the Ġgantija phase or early in the Tarxien phase, and Rooms 5 and 6 (Figure 5.4, 
F) were built during the Tarxien phase (Evans 1971; Lomsdalen 2013:190). Only Tarxien-phase 
ceramics were recovered from the North Temple, suggesting that it was established late in this 
period (Evans 1971:101-3). Finally, Żebbuġ-phase pottery and two sherds each from the Tarxien 
Cemetery and Borġ in-Nadur phases were recovered in the South Temple. The presence of 
Żebbuġ-phase pottery suggests that the temples at Mnajdra were built over an earlier settlement, 
and the presence of Tarxien Cemetery and Borġ in-Nadur ceramic fragments suggests that at 
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least the South Temple remained in use or was reoccupied by a different cultural group during 
the Bronze Age. As at Skorba, where Tarxien Cemetery and Borġ in-Nadur-phase pottery was 
recovered from the Western Temple (Trump 1966), the South Temple at Mnajdra was probably 
reused as a habitation site during the Bronze Age. The Borġ in-Nadur the temple structure was 
also later reused during the Bronze Age in a settlement context (Tanasi 2011).  
 
 
Figure 5.4 Plan of the Mnajdra Temple Complex (adapted from Evans, 1971). A: Room 2 
(Ġgantija phase); B: Room 3 (Ġgantija phase); C: Room 4 (Ġgantija phase); D: Room 1 (Late 
Ġgantija phase/Early Tarxien Phase); E: Room 5 (Tarxien Phase); F: Room 6 (Tarxien Phase); 
G: Approximate location of Evans’s test trench that produced Ġgantija-phase pottery.  
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For this study, 29 sherds from the Mnajdra collection were selected for trace elemental 
composition analysis, 14 each from the Ġgantija and Tarxien phases, and 1 sherd associated with 
the Tarxien Cemetery phase. I was unable to locate any of the Borġ in-Nadur sherds found at 
Mnajdra in the museum’s collection. 
 
5.3.5 Tarxien  
The Tarxien temple complex is located in southeastern Malta near the Ħal-Saflieni 
Hypogeum in a suburb approximately six kilometers south of Valletta. The site consists of four 
temples built in chronological succession, other smaller structures, such as the base of a shrine 
that flanks the façade of Tarxien South, and an Early Bronze Age cremation cemetery. The four 
temples are identified as Tarxien South, Tarxien Central, Tarxien East, and Tarxien Far East 
(Figure 5.5), the latter being the earliest. The site has been excavated several times over the 
years, beginning with the work of Zammit (1916, 1917, 1929, 1930) from 1915 to 1919, whose 
efforts were continued by Ashby in 1929, Evans in 1954, and Trump in 1958. Evans and Trump 
both dug a series of trenches under the floors of the various structures in order to clarify the 
chronology of the Tarxien temples and cemetery (Evans 1971:117). These studies confirmed that 
the temple to the east is the earliest and the temple to the west most recent. All four temples date 
to the Tarxien phase, though Tarxien Far East may have roots in the Ġgantija phase. The Tarxien 
temples are among the most elaborately-decorated structures associated with Malta’s Temple 
Period, with carvings of spirals and animals visible on many of the stones.  
Tarxien Central is the only known six-apsed temple in Malta. It was connected to Tarxien 
East and was also accessible from an entrance location in Tarxien South, with doorways in the 
two southern apses. Built later in the Tarxien phase, it is the most recent of the four. Evidence of 
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animal sacrifice in Tarxien Central includes elaborate carvings of bulls and pigs in a chamber to 
the right of the main entrance and animal bones recovered from the chamber to the left. Further, 
two hearths were built, one between the two southernmost apses and the other between the 
second pair of apses. Additionally, there is a large stone bowl located in the southwest apse.  
 
Figure 5.5 The general layout of the Tarxien temple complex. The area in red corresponds 
approximately to the Tarxien Cemetery (adapted from Zammit 1930, Plan of the Temples). 
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 Tarxien East is a smaller five-apse structure accessible from the southeastern apse as well 
as through an entrance on a square forecourt that separates Tarxien East from Tarxien Far East. 
Tarxien East lacks the artwork scene in the other temples. Tarxien Far East is the smallest of the 
temple structures and probably a five-apse structure as well. It is potentially the oldest of the four 
temples. Ġgantija phase pottery sherds were recovered from Tarxien Far East suggesting it had 
its beginning during this phase. Four sherds from the Ġgantija phase recovered from this location 
were included in my study.  
Tarxien South is of particular interest because, as noted, it was reoccupied during the 
Early Bronze Age for use as a cremation cemetery. This temple and Tarxien East were probably 
constructed relatively early in the Tarxien phase. It follows a four-apse plan with a niche in the 
rear and includes a colossal female statue believed to have been an important deity during the 
Temple Period (Figure 5.6). There is also evidence of animal sacrifice in this temple, in 
particular a hollow altar, sealed inside of which with a stone plug were the bones and horns of 
sheep, goats, and cattle along with pottery fragments and flint tools (Figure 5.7).  
 
 
Figure 5.6 Photograph of the colossal female statue, having stood some two meters high, at 
Tarxien South. It is believed to represent a Maltese deity worshipped during the Temple Period. 
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Figure 5.7 Photograph of the large hollow altar decorated with spirals located in proximity of the 
niche toward the rear of Tarxien South. The altar contained animal bones and horns, flint tools, 
and pottery fragments.  
 
 
Evidence for cremation practices at the site include an irregularly-shaped area extending 
from the main entrance of Tarxien South. This layer, identified as Tarxien Cemetery, gave its 
name to the chronological phase associated with the transition from the Temple period to the 
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Bronze Age (Zammit 1916). Deposits in this area consisted of dark soil with ashes containing 
cremated bones, potsherds, and figurines, indicating that Tarxien was reused by a different 
cultural group at this time. As mentioned earlier, Zammit (1930:46-7, 80) observed that the 
Tarxien Cemetery was separated from the floor of Tarxien South by a sterile layer of soil, which 
he interpreted as evidence that Tarxien was abandoned for a period of time before reoccupation 
early in the Bronze Age. Again, however, this sterile layer is not found at other Temple sites and 
could alternatively represent a surface layer applied in order to prepare the location for cremation 
burials (Dixon 1998).  
Fifty sherds were selected for analysis from the Tarxien assemblage, representing the 
Ġgantija (4 sherds), Tarxien (19) and Tarxien Cemetery (27) chronological phases. Eight sherds 
associated with the Tarxien Cemetery phase were recovered in layers of reused portions of the 
Tarxien temples. The remaining samples from the Tarxien Cemetery phase were taken from 
sherds, a discoid figurine, and an anthropomorphic figurine recovered from the cremation 
cemetery. 
 
 
5.3.6 Skorba 
Skorba is located in the northern part of the island of Malta in Mġarr parish, 
approximately 3.2 kilometers east of Ġnejna Bay and very near two outcrops of blue clay, one to 
the northeast at Wied Qanotta and the other to the south on Bengemma Ridge. The pottery 
excavated at Skorba is well documented, allowing for a detailed understanding of its provenance. 
The investigations of Trump (1966) at Skorba from 1961 to 1963 used radiocarbon dating to 
confirm, for the most part, the chronological sequence proposed by Evans (1959). Trump also 
unearthed one of two significant examples of domestic structures in use during the Temple 
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Period; the other is located on Għajnsielem Road on the island of Gozo where the domestic 
structures are associated with the Ġgantija, Saflieni, and Tarxien phases (Malone et al. 2009). As 
alluded to previously, Trump did not identify any kilns or pottery workshops during these 
excavations.  
Skorba was first settled during the Għar Dalam phase, which is associated with a small 
hut and rubble wall just outside the West Temple along with scattered pottery (Trump 1966:10). 
The hut was discovered in an area southeast of two structures identified as the Red Skorba 
“shrine,” which is immediately to the east of the East Temple. Deposits in the area of the Għar 
Dalam-phase rubble wall include the remains of domesticated animals (sheep, pigs, and cattle) 
and residue from such cultivated crops as barley, wheat, and lentils (Trump 1966:24). Trump 
was also able to identify two additional cultural sequences not previously known for the Maltese 
Neolithic, which he designated the Grey and Red Skorba phases. A pair of unconnected 
structures dating to the Red Skorba phase, one oval and the other D-shaped, with a stone paved 
courtyard was identified as part of an early shrine (Trump 1966:11-14). Terracotta figurines, 
pottery, and animal bones including goat skulls with the horns removed were recovered from 
these structures. The absence of hearths, the irregularity of the floor, and the nature of the items 
recovered in these structures strongly suggest a ritual function, such as a shrine for votive 
offerings (Trump 1966:14). Indeed, these structures may represent precursors of the temples that 
were built during the Ġgantija and Tarxien phases. Among the other domestic structures 
uncovered were the remains of Żebbuġ-phase huts located behind and beneath the walls of the 
West Temple, of a Mġarr-phase hut west of the Żebbuġ-phase huts, and of two Ġgantija-phase 
huts just north of the West Temple. The West Temple was constructed during the Ġgantija phase 
according to a trefoil design over the remains of an earlier village (Figure 5.8). The Tarxien-
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phase East Temple was built, as the name suggests, immediately east of the West Temple; it 
features four apses with a central niche. This temple fell out of use during the Tarxien Cemetery 
phase while the West Temple remained in use, though for habitation.  
 
 
Figure 5.8 Plan of temples and associated structures at Skorba (adapted from Trump 1966, 4). A. 
Approximate location of the Ġgantija huts. B. Approximate location of the Żebbuġ huts. C. 
Approximate location of the Għar Dalam wall. D. Approximate location of the Red Skorba 
Shrine. E. Approximate location of the Għar Dalam hut.  
 
. A total of 80 sherds were sampled from the Skorba pottery collection, representing both 
the temples and the domestic structures and each of the phases represented at the site. Of these 
sherds, 5 were from Għar Dalam-style pottery, 12 from Grey Skorba wares, 11 from Red Skorba 
wares, 12 from Żebbuġ wares, 2 from Mġarr wares, 10 from Ġgantija wares, 19 from Tarxien 
wares, and 8 from Tarxien Cemetery wares. One sherd associated with the Borġ in-Nadur phase 
found in a mixed layer was also analyzed; however, Trump (1966:44) notes that it is the only 
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sherd discovered of this style at Skorba. Of the 19 Tarxien-phase wares represented, 10 samples 
were from sherds recovered from the West Temple and 9 from sherds recovered from the East 
Temple. All of the Ġgantija-phase pottery was from the West Temple Context. The remaining 
samples were taken from sherds recovered from Skorba Village.  
 
 
5.3.7 Ġgantija 
Ġgantija is located on the island of Gozo on a hillside approximately 700 meters south to 
southeast of the Xagħra Stone Circle. The site was initially excavated in 1827 by the governor of 
Gozo, John Otto Bayer, using the archaeological practices of the time. The first systematic 
excavations were those of Evans in 1954. It is believed that the megalithic construction here 
began during the chronological phase that bears its name, though there is evidence that the area 
was already in use before the temples were constructed (Evans 1971:172-173). In any case, most 
of the pottery recovered before Evans’s excavation comes from work carried out by Zammit in 
1933 and 1936. The two temples at Ġgantija, descriptively named the South and North Temples, 
are structurally independent but share a forecourt entrance, façade, and external retaining wall 
(Figures 5.9-10). Both temples were built during the Ġgantija phase. The older of the two 
temples is believed to be the South Temple. The South Temple consists of a five-apse 
arrangement and the North Temple has a four-apse design with a rear niche. The platform area in 
front of the temples dates to the Tarxien phase.  
In 1954, Evans dug eight trenches in order to establish the chronological sequences of 
Ġgantija. The pottery thus unearthed was classified into three pottery styles belonging to the 
Żebbuġ, Ġgantija, and Tarxien phases, respectively, most of which appears to be of the Ġgantija 
style. Two trenches produced mixed layers of Żebbuġ and Ġgantija style pottery. A number of 
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sherds in the museum’s collection were identified as belonging to period II, Evans’s designation 
for the Bronze Age, though the excavation at which these sherds were discovered is not clear. 
Evans (1971:180) did note that Tarxien Cemetery pottery fragments were unearthed at Ġgantija 
during an earlier excavation of the platform that is located in front of the two main temple 
buildings. He also indicates that, among the pottery discovered by Zammit, 60 sherds were of the 
Tarxien Cemetery Style and 2 were associated with the Borġ in-Nadur phase. For this study, 31 
sherds were analyzed for Ġgantija, 11 from the Ġgantija phase, 10 from the Tarxien phase, and 
10 from the Tarxien Cemetery phase.  
 
 
Figure 5.9 Photograph of Ġgantija temple’s façade and shared forecourt. The entrance to the 
South Temple is on the left and that to the North Temple on the right.  
 
 
Figure 5.10 Photograph of the megalithic stones forming the external wall behind the Ġgantija 
temples.  
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Table 5.1 Sherd Count for Each Site Selected and Chronological Phase 
 
 
Site 
Chronological Phase 
Gh.D G.Sk R.Sk Żġ Mġ Ġg Saf Tx TxC BN 
Borġ in-
Nadur 
       22 10 16 
Ta' Ħaġrat  3 2 9  12 11 13 19 17 
Hypogeum 
of Ħal-
Saflieni 
    
8 
 
9 
 
17 
 
1 
 
22 
 
5 
 
5 
Mnajdra      14  14 1  
Tarxien      4  19 27  
Skorba 5 12 11 12 2 10  19 8 1 
Ġgantija      11  10 10  
Abbreviation Key: 
Ghar Dalam Phase (Gh.D); Grey Skorba Phase (G.Sk); Red Skorba Phase (R.Sk); 
Żebbuġ Phase (Żġ ); Mġarr Phase (Mġ); Ġgantija Phase (Ġg); Saflieni Phase (Saf); 
Tarxien Phase (Tx); Tarxien Cemetery Phase (TxC); Borġ in-Nadur Phase (BN) 
 
5.4 Materials: Geological Clays  
 I was able to take 10 samples of geological clays from clay outcrops at Ġnejna Bay and 9 
samples from clay outcrops at Selmun (Figure 5.11). The former site is on the northwest coast of 
Malta near Golden Bay and part of the Manikata village some three kilometers west of Ta' 
Ħaġrat and Skorba. Outcrops of blue clays form a ridge along the north and south slopes that 
culminates in a rock formation known as Il-Qarraba; the southern slope extends to Ġnejna Bay 
(Figures 5.12-13). The samples were taken specifically from exposed outcrops near the top of the 
clay cliff facing Ġnejna Bay under the ridge that extends to Għajn Tuffieħa Bay and from the 
side toward the center of the cliff. There is little to no vegetation in these areas, and the quality of 
clay appeared to be more consistent than elsewhere.  
	  	   119 
 
Figure 5.11 Map of the locations of clay sources sampled and archaeological sites on the island 
of Malta (adapted from the 1:25,000 scale Geological Map made for the Oil Exploration 
Directorate Office of the Prime Minister of Malta in1993 and a NASA satellite photograph of 
Sicily and the Maltese Islands taken on March 14, 2004). 
 
Selmun is on the northeast side of Malta some 16 kilometers from Valletta. Outcrops of 
Maltese clays can be found on the cliffs facing Mellieha Bay and in natural trenches above the 
cliffs (Figure 5.14). I sampled clays from outcrops in the trenches and cliffs that that were within 
walking distance of Fort Campbell (Il-Fortizza tas-Selmun). The clay in this location appeared to 
be consistent and rather dark in color. Samples were taken from trenches toward the top and the 
bottom of the cliffs. 
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Figure 5.12 Photograph taken from Il-Qarraba of Għajn Tuffieħa Bay on the left and Ġnejna Bay 
on the right.  
 
 
 
Figure 5.13 Photograph of Il-Qarraba, which is located atop the ridge separating Għajn Tuffieħa 
Bay from Ġnejna Bay. 
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Figure 5.14 Photograph of clay outcrops facing Mellieha Bay at Selmun. The clay is the bluish 
gray material forming the cliff. 
 
 
5.5 Methods  
I extracted and bagged approximately 500 grams of clay from each spot sampled from 
both locations. The geological clay samples were then prepared following the procedure outlined 
by Molitor (1988:154) in order to obtain a homogeneous representation of the clays from each of 
the bags before subjecting the samples to pXRF. The clay in each bag was crushed, mixed, piled 
into a cone, poured over a thin square board, flattened, and divided into four quadrants (Q1, Q2, 
Q3, and Q4 from top left to bottom right). Clay from two opposite quadrants was removed (i.e., 
from Q1 and Q4) and the clay from the remaining two thoroughly mixed back together; the 
process was then repeated with alternating opposite quadrants until quantities sufficient for 
analysis with the pXRF were obtained. For each spot in the two localities, the resulting clay 
	  	   122 
obtained from this procedure was poured into a small container with a film of carbon, oxygen, 
and hydrogen designed so as not to block the X-rays for the elements being analyzed. The clay 
samples were analyzed in Malta at the National Museum of Archaeology.  
The 392 sherds sampled for this study were selected from seven archaeological sites on 
the islands of Malta and Gozo, namely Borġ in-Nadur, Ġgantija, Mnajdra, Skorba, Ta' Ħaġrat, 
and Tarxien, and from the burial contexts of Ħal-Saflieni and Tarxien Cemetery. These samples 
were analyzed using a Bruker Tracer III-SD pXRF instrument and compared with the trace 
elemental compositions of the 14 ceramic samples from Ognina, Sicily, the 19 geological clay 
samples from Ġnejna Bay and Selmun, and the 4 geological clay samples from the northern 
outskirts of Siracusa, Sicily. The Maltese samples represent each of Malta’s cultural periods, 
including the Neolithic (Għar Dalam; the Grey and Red Skorba phases), Temple Period (the 
Żebbuġ, Ġgantija, and Tarxien phases) and the Bronze Age (the Tarxien Cemetery and Borġ in-
Nadur phases). The Ognina samples represent the Early and Middle Bronze Age. The analyses of 
all the Maltese and Sicilian ceramic and geological samples were conducted at a setting of 
40kV/10µA using a filter (12 µm Al, 1 µm Ti, 6 µm Cu) so as to measure with precision and 
sensitivity the trace elements thorium (Th), rubidium (Rb), strontium (Sr), yttrium (Y), 
zirconium (Zr), and niobium (Nb). The Bruker Tracer III-SD instrument was positioned upright 
on a plastic stand and the samples carefully balanced on top of it (Figure 5.15). Both the inner 
and outer surfaces and, when possible, the edges of each ceramic sample were analyzed for 120 
seconds. Quantitative values in ppm for each trace element were obtained by calibrating the raw 
data using the 2008 MURR calibration software package. Robert Speakman and Michael 
Glascock developed this package using empirical schemes based on obsidian to calibrate the 
Bruker pXRF with the obsidian “Green” filter (Speakman & Shackley 2013:1437). Two years 
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earlier, they developed the empirical calibration using obsidian reference materials for an ElvaX 
XRF. The obsidian materials used for this calibration were previously analyzed using NAA at 
the University of Missouri Research Reactor Center. 
 
 
Figure 5.15 Photo of Bruker Tracer III-SD portable X-ray fluorescence spectrometer (pXRF) in 
the process of analyzing a sherd at the National Museum of Archaeology, Valletta, Malta. 
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The peak intensities for the Kα peaks of Rb, Sr, Y, Zr, Nb and for the Lα peak of Th were 
calculated as ratios relative to the Compton peak of rhodium and converted into parts per million 
(ppm). The calibrated values obtained for each trace element were then averaged for each 
sample. The calibrated results for each sample are thus reported as the average of the 
measurements taken from the internal and external surfaces and, when possible, from the edge of 
the sherd. The average values of the trace elements for each of the samples are reported in 
Appendix C.  
After the calibrated values for each of the trace elements were averaged for each sherd, 
they were analyzed statistically by means of principal component analysis (PCA) using the IBM 
SPSS Statistics 23 software package. PCA is a multivariate procedure for describing the 
variability observed among correlated variables. PCA extracts the minimum number of 
components (factors) necessary to explain the total variance within the data set. The data set 
consisted of the 429 observations of samples of both archaeological and geological clay material. 
For each of these observations, compositional data was obtained for the six trace elements listed 
above. These six trace elements were the variables subjected to PCA for reduction into 
components. The values for each of the trace elements were transformed using log base 10. PCA 
was then performed, first on all the samples combined and then separately for each of the 
chronological phases, using a direct oblimin rotation, and the number of components was 
extracted based on an eigenvalue greater than 1. Analysis of the trace elemental composition of 
the archaeological and geological samples is discussed further in the next chapter.  
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5.5.1 Sampling Considerations and Limitations  
The pXRF was used to analyze nondestructively the surface of each ceramic sherd. One 
concern in analyzing the surface versus carefully obtaining a powdered sample involves the 
heterogeneity of samples due to variations in clay type, temper and other inclusions as well as 
finishing techniques such as the addition of slip, paint, decorations or any other polishing 
application. In order to mitigate the effects of obtaining a non-homogeneous sample, each sherd 
was analyzed for both the inside and outside surfaces and when possible broken edges for thick 
sherds. This method of analyzing multiple points for each sherd was to ensure a more 
representative and homogeneous sample. This approach was based on previous studies found in 
Bonizzoni et al.’s (2010) study of Etruscan Depurate pottery, Tykot et al.’s (2013) study of 
prehistoric pottery from northwest Florida, and Ashkanani’s (2014) study of Early Bronze Age 
ceramics from Kuwait.  
A further consideration is the surface topography of each ceramic sherd; specifically, it is 
important to avoid areas that are not flat. Accordingly, sherds were selected that had relatively 
smooth and flat surfaces. Each sherd was carefully positioned atop the Bruker Tracer III-SD 
instrument, allowing the flat surface to come into contact with the X-ray window (see Figure 
5.16). Additionally, I selected spots on both the external and internal surfaces that avoided visual 
inclusions and temper, encrustation, if present, and which could not be removed without damage 
to the ceramic sherd, black-carbonized inner or outer surfaces diagnostic of cooking or being 
exposed to fire, and surface decorations with slip or paint. The vast majority of Neolithic and 
Early Bronze Age Maltese pottery was not painted, but on several pieces red ocher had been 
used as a surface treatment for filling in the spaces created by incised patterns, and I carefully 
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avoided areas exhibiting this decorative feature. Any sherds that were entirely covered with red 
ocher were not included in the analysis.  
 
 
Figure 5.16 Photograph of Bruker Tracer III-SD portable X-ray fluorescence spectrometer 
(pXRF) in the process of analyzing a flat segment of a curved sherd at the National Museum of 
Archaeology, Valletta, Malta. 
 
Further, every effort was made to avoid analyzing locations containing slip out of 
concern that the slip material could differ from the clay fabric, though many of the sherds in the 
collection showed signs of having slip on their external and sometimes internal surfaces. 
Generally speaking, slip is a thin mixture of clay and water applied to the surface before firing in 
order to give pottery a smooth surface. I therefore selected ten sherds for use in assessing the 
relative homogeneity of the outer, slipped surfaces and the inner, non-slipped surfaces. The 
elemental composition obtained for Sr, Rb, and Zr was selected for statistical comparison to 
determine whether the relative concentrations of these trace elements differed significantly 
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between the different surfaces. These particular trace elements were selected for this analysis 
because they are relatively abundant in Maltese ceramics and geological clays. 
This comparison of the outer and inner surfaces of the ten sherds found no significant 
difference between the slip material on the outer surfaces and the body clay, suggesting that the 
slip clay is simply a refined version of the body clay (Tite 1999:359). The above observations are 
consistent with prior research examining the effect slip has on determining the composition of 
trace elements of the underling body clay fabric (Ashkanani 2014:129-131). Overall, the trace 
elements detected between the inner and outer surfaces seem comparable, thus justifying the 
averaging of the measurements from the various points analyzed (Figures 5.17-18). However, it 
is not possible to conclude definitively that the clay used to make the slip is essentially the same 
as that used to make the body of a vessel without further research using other analytical methods 
(i.e., ICP-MS).  
It should be noted that, in the case of two sherds, USF 19432 and USF 19212, slightly 
higher concentrations of Sr were determined for the outer, slipped surface than the inner, non-
slipped surface, though the concentrations for Rb and Zr were comparable. USF 19432 
represents a sherd found at Tarxien Cemetery and USF 19212 a sherd found at Mnajdra and 
associated with the Tarxien cultural phase. At this point, this is best explained in terms of 
variations in the Sr levels within the clay outcrops accessed by the potters in making these two 
ceramic wares. As noted in Chapter 1, the calcium carbonate content varies throughout the clay 
outcrops on the Maltese Islands; however, there is an overall gradual increase in the amount of 
calcium carbonate from the upper to the lower layers of an outcrop as the clay comes into contact 
with the lower globigerina limestone horizon (Pedley, pers. comm. 2013). Sr concentrations in 
the clay increase as the calcium carbonate content of the clay increases, which has an effect on 
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the ratio between the Rb to Sr concentration in the ceramic samples (Chen et al. 2006). 
Therefore, it is possible that in these two cases the ancient potter used clay from a lower level in 
the clay outcrop to make the slip. Whether this was an intentional choice cannot be determined 
by this analysis, but it is noteworthy in this context that clays with higher concentrations of 
calcium carbonate appear more pale gray in color; therefore, it is possible that the clay for the 
slip was chosen for this reason. This would suggest that the ancient potters used clays having 
higher calcium carbonate in order to affect the color of the slip applied in these two cases. On the 
other hand, it may simply be due to what clay was laying around randomly in the ancient potter’s 
workshop.  
 
 
Figure 5.17 Biplot comparing the Rb and Sr elemental composition of the outer and inner 
surfaces of 10 sherds analyzed by pXRF. Squares represent the outer and circles the inner 
surfaces of the sampled sherds.  
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Figure 5.18 Biplot comparing the Zr and Rb composition for the outer and inner surfaces of 10 
sherds analyzed by pXRF. Squares represent the outer and circles the inner surfaces of the 
sampled sherds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	  	   130 
 
 
 
 
 
CHAPTER SIX: DATA ANALYSIS  
 
6.1 Introduction 
The analysis includes the data obtained for all samples of ceramics from Malta and 
Ognina and of Maltese and Sicilian clays (Appendix C). The multivariate statistical analysis of 
the pXRF data provided insights into the homogeneity of prehistoric Maltese ceramics and clay 
sources, suggesting that either raw clay or finished pottery moved with individuals traveling 
between Sicily and Malta during the Bronze Age and, potentially, during the earlier Tarxien 
phase. The results also provide additional support for the hypothesis that Malta experienced 
alternating periods in which the Maltese focused either on interaction networks and connections 
with the rest of the central Mediterranean or on ritual intensification and monumental 
construction.  
 
6.2 Exploratory Analysis of All Maltese and Sicilian Ceramic and Clay Samples 
 In this section, I analyze all Maltese and Sicilian ceramic and clay samples together in 
order to identify overall patterns and useful information for further analysis. On account of the 
large number of samples included in this part of the analysis, I decided to explore the data from 
the perspective of broad chronological periods, namely the Neolithic, Temple Period, and Bronze 
Age. This decision was based on my research goal of investigating any changes in the trace 
elemental composition of Maltese ceramics from the Neolithic to the Bronze Ages in order to 
determine the changing role pottery played in Malta’s overseas interaction and trade networks.  
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I began my analysis by examining the variability of each of the trace elements (Th, Rb, 
Sr, Zr, Y, and Nb) by means of bivariate data splitting and taking all the Maltese and Sicilian 
ceramic and clay samples together. In this initial stage, the trace elemental composition and 
variability of the 392 Maltese ceramic samples, 18 ceramic samples from sherds excavated at 
Ognina, Sicily, 19 Maltese clay samples from Ġnejna Bay & Selmun, and 4 Sicilian clay samples 
from the outskirts of Siracusa, Sicily were assessed.  
To begin with, descriptive statistics—the mean, standard deviation, and range—were 
obtained for the trace elemental analyses of the Maltese and Sicilian ceramic and clay samples 
separately (Appendix D, Tables 6.1-4). Sr, Zr, and Rb show the greatest variation among the 
trace elements for both the Maltese and Sicilian ceramic and clay samples, with the effect more 
pronounced for the former than the latter and some overlap between the two locations. The 
variation observed for Sr can be explained in terms of that in the calcium carbonate material 
found in the blue clay formation; as discussed earlier, levels of the two correlate, and the calcium 
carbonate content increases as this formation approaches the globigerina limestone formation. 
Variation in the Rb content of the samples is potentially due to glauconite, which is a mica, 
specifically iron potassium phyllosilicate, found in the Maltese clays and the greensand 
formation that sits above the blue clay horizon. The amount of glauconite in the Maltese clays 
may vary depending on the extent of mixing with the greensands, and there is a correlation 
between Rb and glauconite, with a trend toward higher Rb concentrations depending on the 
glaucony maturity (Morad et al. 2012).  
The data were then explored using bivariate data splitting, a technique that has proved 
useful in assessing directly the role of specific elemental combinations or ratios in order to 
explore variation among trace elements and to group samples into meaningful clusters 
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(Michelaki & Hancock 2011). Several ratios have been identified as most representative of the 
variability in trace elements among samples (Rieth et al. 2007). The ratios used in this study are 
zirconium/strontium (Zr/Sr), rubidium/zirconium (Rb/Zr), and rubidium/strontium (Rb/Sr). 
These combinations were expressed visually using the graphing feature in SPSS to produce the 
bivariate scatter plots shown in Figures 6.1-3. 
 
 
Figure 6.1 Bivariate scatterplot of Rb/Sr for all Maltese and Sicilian ceramic and clay samples 
discriminating between and within the various phases of Maltese prehistory. 
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Figure 6.2 Bivariate scatterplot of Rb/Zr for all Maltese and Sicilian ceramic and clay samples 
discriminating between and within the various phases of Maltese prehistory. 
 
 
The results suggest that most of the Neolithic samples cluster separately from the Tarxien 
Cemetery and Borg in-Nadur samples, whereas the samples from the Temple Period phases 
cluster with the Neolithic, Tarxien Cemetery, and Borg in-Nadur samples. Additionally, the 
results of the Rb/Sr (Figure 6.1) and Zr/Sr (Figure 6.3) scatterplots suggest that one of the 
clusters is distinct from the majority of the Maltese samples in terms of having relatively higher 
Sr content. The samples within this separate cluster represent mostly Żebbuġ and Ġgantija wares. 
Further, it appears that variations in concentrations of Rb and Zr are significant in distinguishing 
Maltese from Sicilian samples, and that variations in Rb, Sr, and Zr are significant in 
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distinguishing clusters among the Maltese ceramic and clay samples. More specifically, Rb and 
Sr concentrations seem to differentiate clay sources for the Maltese ceramics. Thus, for example, 
samples taken from the top of the cliff at Ġnejna Bay have the highest Rb concentrations and the 
lowest Sr concentrations, whereas samples taken from the bottom of the clay cliffs at Selmun 
have the lowest Rb concentrations and the highest Sr concentrations. 
 
 
Figure 6.3 Bivariate scatterplot of Zr/Sr for all Maltese and Sicilian ceramic and clay samples 
discriminating between and within the various phases of Maltese prehistory. 
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6.3 Principal Component Analysis of All Maltese Ceramic and Clay Samples 
A principal component analysis (PCA) was conducted on all samples. A log 
transformation was applied before running the PCA in order to standardize the data by 
accounting for potential skewness in the variation of the compositional data for each of the trace 
elements and to satisfy the PCA criterion that the dataset be normally distributed. An exploratory 
approach was then used to identify outliers for each of the trace elements and to compare the 
results with the multivariate method of determining outliers using Mahalanobis distance. A total 
of 15 outliers were determined using both methods. The exploratory approach focusing on each 
of the trace elements separately produced four additional outliers. USF 19057, 19306 and 19409 
appear as Sr outliers and USF 19062 appears as a Rb outlier. The outliers were included in the 
PCA for exploratory purposes only for this section.  
The six trace elements were then examined for their factorability as variables in the PCA. 
First, it was observed that 5 of the 6 trace elements (Th, Rb, Y, Zr, Nb) correlated at least 0.3 
with at least one other trace element, suggesting reasonable factorability. Second, the Kaiser-
Meyer-Olkin measure of sampling adequacy was .758 and the Bartlett’s test of sphericity was 
significant (p < .05, 0.000) indicating the data obtained for each of the 392 ceramic samples and 
the Maltese and Sicilian clay samples is appropriate for a PCA. It was then determined that the 
PCA produced a two-component solution. This was based on the Eigenvalues that indicated the 
first two components (Component 1 and Component 2) were significant (Eigenvalue > 1) and 
explained approximately 57.9% and 19.7% of the variance, respectively, and 77.6% of the 
cumulative variance observed for all the samples included in this analysis. The two components 
were examined using the oblimin rotation to determine how each of the trace elements loaded on 
both components (see Appendix D, Table 6.5). An oblimin rotation was employed because it 
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takes into account that some of the variables are correlated with each other when determining a 
simple structure for the factor loadings in a PCA. Reviewing the component scores, it was 
decided that trace element Y did not contribute to a simple factor structure because Y has a 
complex structure where it loads on both components with one of the components having a 
contrasting or inverse relationship. Therefore, Y was removed and a second iteration of the PCA 
was performed.  
The second iteration of the PCA produced a two-component solution accounting for 
80.4% of the cumulative variation among the samples. This is an improvement over the first 
iteration. Th, Rb, Zr and Nb load on component 1 and Sr loads on component 2 (see Appendix 
D, Table 6.6). The internal consistency for trace elements loading on component 1 was then 
evaluated using Cronbach’s Alpha. Cronbach’s Alpha tests the reliability when two or more 
variables load on a component. In the present case, the Cronbach’s Alpha was determined to be 
0.851. A total Chronbach’s Alpha greater than 0.6 suggest that there is reliability in retaining all 
the variables (trace elements) loading for that component.  
 The PCA scores produced from the second iteration were graphed using a bivariate 
scatterplot in order to visually ascertain clustering patterns of all the samples (Figure 6.4). The 
results suggest that all the samples cluster into one of seven groups with six samples showing as 
outliers. Further, the overall results suggest that there is differences in the distribution of the 
samples graphed based on each of the Maltese chronological phases from the Neolithic to the 
middle Bronze Age. The majority of the Neolithic samples and several of the Tarxien phase 
samples cluster toward the left of the graph while the majority of the Tarxien Cemetery and Borg 
in-Nadur samples cluster toward the right side of the graph.  
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Figure 6.4 Bivariate scatterplots of principal component analysis (PCA) scores for all samples. 
Ellipses were imposed artificially.  
 
 Group A is the smallest group. Six samples cluster in this group. All the samples except 
for one, USF 19258, were identified as outliers using the Mahalanobis distance. All the samples 
come from the Żebbuġ phase except for USF 19082, which is from the Tarxien phase. Further, 
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all the samples in this group come from two temple sites except for USF 19082. The two sites 
are Skorba and Ta' Ħaġrat. USF 19082 is from the Borg in-Nadur. Finally, Group A appears to 
be distinguished from the rest based on higher Component 2 scores and lower Component 1 
scores. A review of the outliers for each of the trace elements separately revealed that each of the 
samples in this group of outliers was also outlier in terms of its Sr and Nb concentrations; these 
samples also had lower Rb levels than those of any other group except Group G, which is made 
up of the clay samples from the outskirts of Siracusa, Sicily (Figure 6.5). The trace elemental 
composition for the samples in Group A suggests that these sherds may be made of material from 
clay outcrops outside the Maltese Islands, though other explanations cannot be ruled out. Thus, 
for example, Group A could represent a clay source on Gozo or Malta that was not tested and 
indeed may no longer be accessible.  
 Nine samples cluster in Group B. None of the samples within this group were initially 
determined to be outliers. Four samples in this group come from Ta' Ħaġrat, two from Skorba 
and two from Ħal-Saflieni. The two samples from Ħal-Saflieni are from Tarxien and Tarxien 
Cemetery wares. The two samples from Skorba are both Żebbuġ phase samples, and for Ta' 
Ħaġrat there are two Żebbuġ phase samples and two Ġgantija phase samples. Group B samples 
cluster in close proximity to two samples taken from the bottom of the cliffs at Saint Paul’s Bay. 
Group B samples comparatively have greater concentrations of Rb and Zr than Group A samples 
but less than Group C (see Figure 6.5); however, the Group B samples have higher Sr 
compositions in comparison to Group C samples (see Figure 6.6).  
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Figure 6.5 Bar graph of the average Rb and Zr compositions (in ppm) for each of the groups 
identified from the PCA results. 
 
 
Figure 6.6 Bar graph of the average Sr compositions (in ppm) for each of the groups identified 
from the PCA results. 
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 Group C is the largest group with 281 samples representing potsherds from six temple 
sites (Borġ in-Nadur, Ġgantija, Mnajdra, Skorba, Ta' Ħaġrat, and Tarxien) and the burial 
contexts of Ħal-Saflieni, Tarxien Cemetery and the Stick Figure sherd from the burial context at 
Ta’ Trapna (see Figure 6.7). Out of the 33 Neolithic samples, Group C has 10 samples from the 
Ghar Dalam, Grey Skorba and Red Skorba phases. Group C also comprises the majority of the 
Żebbuġ phase samples including the sample taken of the Stick Figure sherd (USF 19303), all the 
Ġgantija phase samples except for the samples noted in Groups A and B and five samples that 
cluster in Group D, all the Mgarr samples except USF 19143 from Ħal-Saflieni that clusters in 
Group D, all the Saflieni samples except for the sample taken of the Sleeping Lady which plots 
in Group D, the majority of the Tarxien phase and the Tarxien Cemetery phase samples, all the 
Borg in-Nadur Samples except for four samples that plot in Group D (USF 19113, 19193, 19302, 
and 19380), and the sample taken of the Mycenaean sherd.  
 Groups C and D have similar Component 1 scores, the differences being that Group D 
samples on average have higher concentrations of Zr and Group C samples relatively higher 
concentrations of Sr (Figures 6.5-6). Additionally, all the Maltese clay samples plot in this group 
except for the two samples from the bottom of the cliffs at Saint Paul’s Bay that cluster with 
samples that form Group B. Furthermore, five of the outliers determined by the Mahalanobis 
distance plotted within Group C. Two of these samples (USF 19376 and 19303) have lower Rb 
compositions in comparison to the rest of the samples but have similar compositions in all the 
other trace elements that load on component 1 and component 2. One of these two samples is 
from the Stick Figure sherd. The other three samples (USF 19281, 19282, 19291) were 
determined to only be outliers based on their Y compositions; however, Y was determined to 
	  	   141 
have complex structure, therefore, not contributing in explaining the variation observed among 
all the Maltese ceramic and clay samples.  
 
 
Figure 6.7 Photograph and drawing of the Stick Figure sherd from Ta' Trapna. (a) Image of the 
full sherd. (b) Close-up of the stick figure. (c) Drawing of the stick figure (adapted from Evans 
1959:57, figure 5). 
 
 Group D is composed mainly of samples from the Ġgantija, Tarxien, and Tarxien 
Cemetery phases; in addition, one sample each from the Ghar Dalam and Mgarr phases and the 
four from the Borg in-Nadur phase mentioned previously also plot within this group. 
Interestingly, the Sleeping Lady sample plots in this group as well, along with 13 samples from 
the Temple Period. The majority of these samples (14 in total) were from the temple sites at 
either Mnajdra or Tarxien. The 18 samples from the Tarxien Cemetery phase that plot in this 
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group are from sherds found at the temple sites of Ġgantija, Ta' Ħaġrat, and Tarxien and from the 
burial contexts of Ħal-Saflieni and Tarxien Cemetery.  
The samples in both Group E and Group F appear to be chemically similar to each other 
except for their Sr compositions. Group E has a comparatively higher Sr composition than Group 
F but comparatively similar compositions in terms of the trace elements that load on Component 
1 (see Figures 6.4-6). Twelve samples plot in Group E and 39 samples plot in Group F. The 
majority of the samples in Group E are either of Neolithic Samples (4) or Tarxien phase samples 
(8) except for one sample from the Żebbuġ phase. Similarly to Group E, the majority of the 
samples that plot in Group F are either Neolithic (17) or Tarxien phase (19) samples except for 
two samples from the Żebbuġ phase (USF 19133 and 19134) and one sample from the Tarxien 
Cemetery phase (USF 19299). The majority of the samples (25) for both these groups come from 
Skorba; however, the majority of those samples (18) are associated with the Neolithic period. 
The Tarxien phase samples for Group E come from the temple sites of Borg in-Nadur (2), 
Skorba (2), and Tarxien (2) and one sample from the burial context of Ħal-Saflieni. The Tarxien 
phase sample for Group F come from the temple sites of Borg in-Nadur (4), Ġgantija (2), 
Mnajdra (1), Skorba (4), Ta' Ħaġrat (2) and Tarxien (2).  
Finally, there are five samples that appear as outliers in Figure 6.4. Only one, USF 19075, 
was determined to be an outlier using the Mahalanobis distance method. The other four outliers 
only appear as outliers for specific trace elements. Three of the four (USF 19057, 19306 and 
19409) have Sr compositions that are outliers compared to the rest of the Maltese ceramic and 
clay samples. Visually, these three outliers appear to potentially group with the D samples. USF 
19062 on the other hand appears to be an outlier based on both its Rb and Sr compositions; 
however, it may potentially group with the F samples.  
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6.4 Analysis of Neolithic Maltese and Sicilian Ceramics and Clay Samples 
In this section, I focus on the analysis of the 33 Neolithic ceramic samples from Malta 
and 4 from Ognina, Sicily, along with the Maltese and Sicilian clay samples. All of the Maltese 
samples were from sherds excavated at Skorba and Ta' Ħaġrat, and they represent each of the 
chronological phases leading up to the Temple Period. Prior to subjecting the samples to PCA, 
the log transformation of the raw counts for each of the trace elements were taken as described in 
the previous section and outliers were determined using the multivariate Mahalanobis distance 
method; one outlier was detected (USF 19227). Exploring why this samples was deemed an 
outlier by looking at outliers for each of the trace elements independently, it appears that USF 
19227 may be an outlier due to it having a relatively high Zr composition (256 ppm) compared 
to the other Maltese and Sicilian ceramic and clay samples. The next highest concentrations of Zr 
were found in USF 27215 (181 ppm), a sample from a sherd found at Ognina, and USF 13398 
(157 ppm), a sample from a sherd found at Skorba associated with Malta’s Ghar Dalam. The 
sample was removed before conducting the PCA in order to satisfy PCA assumptions that there 
are no outliers that would cause the data to not be normally distributed; however, it should be 
noted that USF 19227 has similar Sr and Rb compositions as USF 27215 suggesting the potential 
that this Maltese sample may have come from a similar clay source as the Ognina sample.  
 The six trace elements were then examined using several well-recognized criteria for 
their factorability as variables in the PCA. First, it was observed that 5 of the 6 trace elements 
(Th, Rb, Y, Zr, Nb) correlated at least with one other trace element (.3), suggesting reasonable 
factorability. Second, the Kaiser-Meyer-Olkin measure of sampling adequacy was .712 and the 
Bartlett’s test of sphericity was significant (p < .05, 0.000) indicating the data obtained for each 
of the Neolithic ceramic and clay samples are appropriate for a PCA. Given these overall 
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indicators, PCA was deemed to be suitable for all the Neolithic ceramic and Maltese and Sicilian 
clay samples.  
It was then determined that the PCA produced a two-component solution. This was based 
on the initial Eigenvalues that indicated the first two components (component 1 and component 
2) were significant (Eigenvalue > 1) and explained approximately 50.7% and 22.4% of the 
variance respectively; therefore, the two-component solution accounts for approximately 73.2% 
of the cumulative variance observed for all the samples included in this analysis. The two 
components were examined using the oblimin rotation to determine how each of the trace 
elements loaded on both components (see Appendix D, Table 6.7). Reviewing the component 
scores, it was decided that trace elements Th and Y did not contribute to a simple factor 
structure. The trace element Th did not have a primary factor loading of .4 or above on either 
component 1 or component 2, and trace element Y showed complex structure. Complex structure 
exists when one variable loads on both components with one of the components having a 
contrasting or inverse relationship with the other component. A second PCA iteration was 
performed with both these elements removed as variables.  
The second iteration of the PCA produced a two-component solution accounting for 
88.6% of the cumulative variance among the samples. This is an improvement over the first 
iteration. Rb, Zr and Nb load on Component 1 and Sr loads on component 2 (see Appendix D, 
Table 6.8). The internal consistency for trace elements loading on component 1 was then 
evaluated using Cronbach’s Alpha. Cronbach’s Alpha tests the reliability when two or more 
variables load on a component. In the present case, the Cronbach’s Alpha was determined to be 
0.869. A total Chronbach’s Alpha greater than 0.6 suggests that all the variables (trace elements) 
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should be retained for that component. Further, Chronbach’s Alpha suggests that removing any 
additional trace elements from the PCA would make no improvements.  
The PCA scores produced from the second iteration were graphed using a bivariate 
scatterplot in order to visually ascertain clustering patterns of all the samples (see Figure 6.8). 
The results suggest that all the ceramic samples cluster into one of five groups. Groups A and B 
cluster in proximity with the Maltese clay samples while Group C shows average Rb and Zr 
concentrations similar to Group D (see Figure 6.9). 
Group C’s close proximity to Groups A and B suggest that the samples in this group may 
potentially come from a clay source not sampled or an ancient clay source no longer existing on 
Malta; however, Group C’s similarity in Rb and Zr compositions as to the samples in Group D 
could also suggest that that the clay that makes up the fabric of the samples in this Group may be 
the result of the ancient potters mixing clays from more than one source. Additional tests on clay 
samples from other locations are needed as well as the use of petrographic analysis to confirm 
which one of the possibilities mentioned explains why the samples in Group C plot the way they 
are in Figure 6.7. As for Groups D and E, both these groups have samples from sherds found at 
Ognina, Sicily. It is believed that all the Neolithic Ognina samples are local to Sicily (pers. 
comm. with Tanasi, 2016); therefore, both these groups may represent samples made from clay 
sources found in Sicily. It should be noted that Group E shows a significantly higher 
concentration in its Zr content compared to the Maltese archaeological and geological samples. 
Group E consists of samples taken from sherds of a known Sicilian provenance. This may 
suggest that the Zr concentration in the clays used to make these vessels in Group E comes from 
a clay source that has a comparatively different chemical make up from the Maltese samples, 
further suggesting they are indeed from a geologically distinguishable source. 
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Figure 6.8 Bivariate scatterplots of principal component scores for all Neolithic Maltese and 
Sicilian ceramic samples and all Maltese and Sicilian clay samples. Ellipses were imposed 
artificially.  
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Figure 6.9 Bar graph of the average Rb and Zr compositions (ppm) for each of the groups 
identified from the PCA results for the Neolithic Maltese and Sicilian samples. Group E shows a 
significantly higher concentration in its Zr content compared to the Maltese archaeological and 
geological samples. Group E consists of samples taken from sherds of a known Sicilian 
provenance. This suggests that Group E represents a clay source outside of the Maltese islands.  
 
However, additional clay sources are required from Sicily to be analyzed in order to 
provide a better understanding in the variation being observed in this study and to verify that the 
samples in Group D and E are made with clays from a Sicilian clay source. Overall, the results of 
the PCA of the Neolithic Maltese and Sicilian samples suggests that either clay materials and/or 
ceramics were involved in the exchange and interaction networks between Malta and Sicily if not 
between Malta and elsewhere within the central Mediterranean.  
 
6.5 Analysis of Żebbuġ-Phase Ceramics and Maltese and Sicilian Clay Samples 
 In this section, I focus on the Żebbuġ phase ceramic samples. A total of 30 ceramic 
samples from the sites of Skorba, Ta' Ħaġrat, and the burial context of Ħal-Saflieni were 
statistically analyzed using PCA. Included in this analysis were the Maltese clay samples from 
Ġnejna Bay and Selmun and the clay samples from the outskirts of Siracusa, Sicily. The log 
transformation of each of the trace elements was taken prior to conducting the PCA. The dataset 
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for this specific analysis was tested for outliers using the multivariate Mahalanobis Distance 
method for determining outliers as in the previous sections. No outliers were detected.  
The six trace elements were examined for their factorability as variables in the PCA. 
First, it was observed that 5 of the 6 trace elements (Th, Rb, Y, Zr, Nb) correlated at least with 
one other trace element (.3), suggesting reasonable factorability. Second, the Kaiser-Meyer-
Olkin measure of sampling adequacy was .692 and the Bartlett’s test of sphericity was 
significant (p < .05, 0.000) indicating the data obtained for each of the Żebbuġ phase samples 
and the clay samples is appropriate for a PCA. Given these overall indicators, PCA was deemed 
to be suitable for all the Żebbuġ phase ceramic and Maltese and Sicilian clay samples.  
It was then determined that the PCA produced a two-component solution. This was based 
on the initial Eigenvalues that indicated the first two components (component 1 and component 
2) were significant (Eigenvalue > 1) and explained approximately 59.2% and 21.1% of the 
variance respectively; therefore, the two-component solution accounts for approximately 80.3% 
of the cumulative variance observed for all the samples included in this analysis. The two 
components were examined using the oblimin rotation to determine how each of the trace 
elements loaded on both components (see Appendix D, Table 6.9). Reviewing the component 
scores, it was decided that trace elements Th and Y did not contribute to a simple factor 
structure. The trace element Th did not have a primary factor loading of .4 or above on either 
component 1 or component 2, and trace element Y showed complex structure. A second PCA 
was performed with both these elements removed as variables.  
The second iteration of the PCA produced a two-component solution accounting for 
87.4% of the cumulative variance among the samples. This is an improvement over the first 
iteration. Rb, Zr and Nb load on component 1 and Sr loads on component 2 (see Appendix D, 
	  	   149 
Table 6.10). The internal consistency for trace elements loading on Component 1 was then 
evaluated using Cronbach’s Alpha. Cronbach’s Alpha tests the reliability when two or more 
variables load on a component. In the present case, the Cronbach’s Alpha was determined to be 
0.758. A total Chronbach’s Alpha greater than 0.6 suggest that there is reliability in retaining all 
the variables (trace elements) for that component. Further, Chronbach’s Alpha suggests that 
removing any additional trace elements from the PCA would make no improvements.  
The PCA scores produced from the second iteration were graphed using a bivariate 
scatterplot in order to visually ascertain clustering patterns of all the samples (see Figure 6.10). 
The results suggest that all the ceramic samples cluster into one of five groups. Groups B, C and 
D cluster in proximity with the Maltese clay samples while Group A and Group E do not cluster 
near the Maltese clay samples. Group F contains all the samples taken from a clay source located 
on the outskirts of Siracusa, Sicily. Groups C and D are relatively similar to each other in terms 
of their Rb and Zr concentrations but differ in their Sr compositions while the samples in Group 
E are comparatively different from the samples in the rest of the groups in terms of their Rb, Zr 
and Sr compositions (see Figures 6.11 and 6.12). USF 19258 and 19310, which have been 
visually determined to plot in Group B, differ from the rest of the samples Group B in terms of 
having higher Sr compositions and slightly less Nb concentrations from the rest of the samples in 
this group suggesting that may share similarities to the samples in Group A in terms of those 
trace elements. The samples in Group A compared to those in Groups B, C and D have relatively 
lower Rb, Zr and Nb compositions but have higher Sr compositions. This would suggest that the 
samples in this group were made of clays from a source different from what is observed in 
Groups B, C and D. This other clay source could potentially be a clay outcrop on Malta not 
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sampled or an ancient clay outcrop no longer available to study or a clay source on Gozo or 
elsewhere outside of the Maltese archipelago.  
 
 
Figure 6.10 Bivariate scatterplots of principal component scores for Żebbuġ-phase samples and 
Maltese and Sicilian clay samples. Ellipses were imposed artificially. 
 
The samples that cluster in Group C plot in proximity to clay samples taken from the 
bottom of the cliffs at Selmun and the cliff side at Ġnejna Bay. All the samples in this group 
except for two (USF 19128 and 19309) have incised or scratched decorations. One sample (USF 
19261) comes from a sherd showing signs of once having a white paste inlayed inside the incised 
lines.  The decoration motifs exhibited by these ceramic samples are commonly found in Żebbuġ  
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Figure 6.11 Bar graph of the average Rb and Zr concentrations (in ppm) for each of the groups 
identified from the PCA results for the Żebbuġ-phase ceramic and Sicilian clay samples. 
 
 
Figure 6.12 Bar graph of the average Sr concentrations (in ppm) for each of the groups identified 
from the PCA results for the Żebbuġ-phase ceramic and Sicilian clay samples. 
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wares. The four samples that plot in Group D in proximity to the clay samples taken from the top 
of the cliff ridge at Ġnejna Bay and USF 19127 which plots right outside this group in proximity 
to clay samples taken from the cliff top at Selmun show similar decorative styles as found with 
the samples in Group C. What distinguish the samples between the two groups are their Sr 
compositions. 
Three samples of note are the sample of the Stick Figure sherd, USF 19303, from the 
burial context at Ta’ Trapna and two samples from the burial context of Ħal-Saflieni, USF 19128 
and 19131. USF 19303 and 19128 plot in close proximity with each other and with clay samples 
taken from Ġnejna Bay. USF 19303, however, differs from all the Maltese ceramic samples only 
with regard to one trace element; its Rb composition (36 ppm). This is peculiar because of its 
similarity to the Rb composition of the Siracusa clays (average 32 ppm). In Figure 6.1 where Rb 
and Sr compositions were plotted, USF 19303 plotted in proximity with the Siracusa clays. This 
sample should be studied further considering that similar anthropomorphic decorations have 
been found on pottery in Sicily such as was discovered at Grotta Zubbia; however, the current 
result suggests that USF 19303 is made from Maltese clays. With regard to USF 19131, it 
appears as an outlier to Group C. This sample comes from a sherd that is decorated with 
impressed dots or jabs arranged in parallel rows. A white paste inlay can be observed in some of 
the jabs. This decorative style appears similar to the dot filled bands seen in some of the San 
Cono-Piamo Nataro wares found in Sicily (Evans 1959; Trump 1966).  
Finally, the two samples that plot in Group E present an interesting case. These two 
samples are USF 19133 and 19134. USF 19133 is a sample from a sherd believed to be part of a 
dish and USF 19134 is a sample taken from an amphora sherd with a mottled surface. Neither 
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sherd showed signs of any decoration and both were found in the burial context of Ħal-Saflieni. 
Both of these samples show similar Rb and Zr compositions as the samples that plotted in Group 
A but their Sr compositions are significantly less than all the Group A samples. The results 
suggest that these two samples potentially come from sherds that were made from clay sources 
outside of Malta. If this is the case, these two vessels would have been brought into Malta 
potentially from Sicily or they were made in Malta with clays from Sicily. The fact that they 
were found as grave goods in the mass burials at Ħal-Saflieni should be stressed as this may 
suggests they may have had an importance placed on them which could potentially account for 
them coming from outside of Malta.  
 
6.6 Analysis of Ġgantija-Phase Ceramics and Maltese and Sicilian Clay Samples 
 In this section, I discuss the analysis of the 67 Ġgantija-phase samples that were 
analyzed, which represent potsherds from five temple sites, Ġgantija, Mnajdra, Skorba, Ta' 
Ħaġrat, and Tarxien, and the burial context of Ħal-Saflieni. As in the prior sections, the log 
transformation of each of the trace elements was taken prior to conducting the PCA, and the 
dataset for this specific analysis was tested for outliers using the multivariate Mahalanobis 
Distance method for determining outliers. Two outliers were determined, USF 19323 and 19325, 
and were removed in order to satisfy PCA assumptions that the data be normally distributed and 
there being no outliers. Both these samples have relatively low Rb compositions and high Sr 
compositions similar to what was observed in the samples that plotted together in Group A for 
the Żebbuġ phase ceramics discussed previously.  
 The six trace elements were examined for their factorability as variables in the PCA. 
First, it was observed that 5 of the 6 trace elements (Th, Rb, Y, Zr, Nb) correlated at least with 
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one other trace element (.3), suggesting reasonable factorability. Second, the Kaiser-Meyer-
Olkin measure of sampling adequacy was .688 and the Bartlett’s test of sphericity was 
significant (p < .05, 0.000) indicating the data obtained for each of the Ġgantija Phase samples 
and the clay samples is appropriate for a PCA. Given these overall indicators, PCA was deemed 
to be suitable for all the Ġgantija phase ceramic and Maltese and Sicilian clay samples. 
The PCA produced a two-component solution. This was based on the Eigenvalues that 
indicated the first two components (component 1 and component 2) were significant (Eigenvalue 
> 1). Each component explained approximately 54.9% and 21.8% of the variance respectively 
accounting for 76.7% of the cumulative variance observed. The two components were examined 
using the oblimin rotation to determine how each of the trace elements loaded on both 
components (see Appendix D, Table 6.11). Once again the trace element Y demonstrated having 
complex structure; therefore, Y was removed and a second iteration of the PCA was performed. 
The second PCA iteration produced a two-component solution with component 1 explaining 
54.4% of the variation and component 2 explaining 22.6% of the variation. This is a slight 
improvement over the first iteration with 76.97% of the cumulative variation being accounted for 
in the dataset. All the remaining trace elements loaded on component 1 except for Sr, which 
primarily loaded on component 2 (see Appendix D, Table 6.12). The internal consistency was 
checked for Component 1 using Cronbach’s alpha since it had two or more elements loading on 
it. Component 1 had an overall Chronbach’s of 0.818. This is greater than 0.60 and suggest that 
there is reliability in all the trace elements that loaded on component 1; therefore, all the trace 
elements should be retained. Further, the Chronbach’s Alpha score would not substantially 
increase if any of the trace elements were deleted. The PCA scores produced from the second 
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iteration were graphed using a bivariate scatterplot in order to visually ascertain clustering 
patterns of all the samples (see Figure 6.13). 
 
 
Figure 6.13 Bivariate scatterplots of PCA scores for Ġgantija-phase samples and Maltese and 
Sicilian clay samples. Ellipses were imposed artificially.  
 
 Groups B and C represent the bulk of the Ġgantija phase samples. Group B has 24 
samples clustering together and appears to correspond with the Sr compositions determined for 
the clay samples from the cliff sides at Ġnejna Bay but predominantly differ in their trace 
elemental compositions that load on component 1. Group C has 31 samples and appears to 
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correspond with the clay samples taken from the top of the cliffs at Ġnejna Bay except for six 
samples (USF 19054, 19056, 19150, 19151, 19198, 19324) that plot in proximity to clay samples 
taken from the top of the cliffs at Selmun. The patterning of these two clay sources suggest that 
C can be further discriminated based on these two clay sources. The clays at Ġnejna Bay have 
relatively more Rb and Zr than the clays found at Selmun; however, the clays taken at the top of 
the ridge above the cliff sides at Ġnejna Bay and the clays taken from the top of the cliffs at 
Selmun have relatively similar Sr compositions.  
Further, the samples taken from sherds from Skorba cluster together more tightly than the 
rest of the samples from the other sites. This would suggest that the ancient potters from this site 
predominantly used one clay source for their ceramic production compared to the other sites. The 
other three groups are comparatively smaller than Groups B and C. Group A predominantly 
consists of six samples (USF 19055, 19058, 19147, 19148, 19157, 19322) having similar Sr 
composition as the clay samples taken from the bottom of the cliffs at Selmun; however, the 
samples in this group differ from the clay samples taken from the bottom of the cliffs at Selmun 
in terms of the trace elements loading on component 1 except for one sample, USF 19322. 
Specifically, the samples taken from the bottom of the cliffs at Selmun and USF 19322 have 
relatively lower Rb, Zr, Th, and Nb concentrations than the other five ceramic samples. This 
suggests that the five samples with higher concentrations in those trace elements were made from 
clays that either came from a layer in the clay outcrop at Selmun that was not sampled or that 
they were made from another clay source on Malta having a similar Sr composition as the clays 
found at the bottom of the cliffs at Selmun.  
Group D has four samples (USF 19203, 19204, 19205, 19391). All these samples come 
from two temple sites, Tarxien and Mnajdra. These samples have a clustering pattern that 
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separates them from the rest of the samples in Groups B and C. This appears to be due to the 
samples in Group D having lower Sr compositions. Group E consists of the Sicilian clay samples 
taken from the outskirts of Siracusa. None of the Maltese ceramic samples cluster anywhere near 
these clay samples for the Ġgantija phase. Overall this suggest that during this period pottery 
and/or clay materials did not play a significant role in Malta’s interaction and trade networks 
with other locations outside the archipelago and adds additional support to the theory that Malta 
during this phase began to diverge culturally and become isolated from the rest of the central 
Mediterranean. The development of a unique pottery style and decorative motifs different from 
anywhere else in the central Mediterranean and focus on monumnental construction support the 
belief that Malta became culturally isolated during the Ġgantija phase.  
 
6.7 Analysis of Tarxien Phase-Ceramics and Maltese and Sicilian Clay Samples 
 In this section, I focus on the Tarxien-phase samples, 120 of which were analyzed 
representing potsherds from six temple sites, Borġ in-Nadur, Ġgantija, Mnajdra, Skorba, Ta' 
Ħaġrat, and Tarxien, and the burial context of Ħal-Saflieni. Included in the 120 samples is a 
sample taken from the Sleeping Lady; however, it should be noted that the Sleeping Lady is 
believed to be from the Saflieni phase, a transitional period between the Ġgantija phase and the 
Tarxien phases. As in the prior sections, the log transformation of each of the trace elements was 
taken before conducting the PCA, and the dataset for this specific analysis was tested for outliers 
using the multivariate Mahalanobis Distance method.  
Three outliers were detected, USF 19082, 19177 and 19394, and were removed in order 
to satisfy PCA assumptions that the data is normally distributed and there being no outliers. 
These three samples were examined to see how their trace elemental compositions differ from 
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the rest of the Tarxien phase ceramic samples (see Figures 6.14-16). USF 19082 has relatively 
lower Rb and Zr compositions than the rest of the Maltese ceramic samples; however, it has a 
comparatively higher Sr composition making this sample plot similarly to the samples that were 
observed to plot in Group A for the Żebbuġ phase as observed in Figure 6.4 where all the 
Maltese ceramic samples for each of the chronological phases were analyzed together. USF 
19177 has a similar Zr composition as the average compositions for this trace element of the 
samples that plot in Group D; however, it has a Sr composition more similar to the samples that 
plot in Group C. USF 19394 has a relatively similar Rb and Sr composition compared to the 
samples that plot in Group E; however, it has an unusually high Zr composition (303 ppm). This 
is a higher Zr composition than any of the other 120 Tarxien phase samples.  
 
 
Figure 6.14 Bar graph of the average concentrations of Rb (in ppm) for each of the groups 
identified from the PCA results and outliers for the Tarxien-phase ceramics. 
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Figure 6.15 Bar graph of the average concentrations of Zr (in ppm) for each of the groups 
identified from the PCA results and outliers for the Tarxien-phase ceramics. 
 
 
 
Figure 6.16 Bar graph of the average concentrations of Zr (in ppm) for each of the groups 
identified from the PCA results and outliers for the Tarxien-phase ceramics. 
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 The six trace elements were then examined for their factorability as variables in the PCA. 
First, it was observed that 5 of the 6 trace elements (Th, Rb, Y, Zr, Nb) correlated at least with 
one other trace element (.3) suggesting reasonable factorability. Second, the Kaiser-Meyer-Olkin 
measure of sampling adequacy was .694 and the Bartlett’s test of sphericity was significant (p < 
.05, 0.000) indicating the data obtained for each of the Tarxien phase samples and the clay 
samples is appropriate for a PCA. Given these overall indicators, PCA was deemed to be suitable 
for all the Tarxien phase ceramic samples and Maltese and Sicilian clay samples.  
 The PCA produced a two-component solution. This was based on the Eigenvalues that 
indicated components 1 and 2 were significant (Eigenvalue > 1). Each component explained 
approximately 49.5% and 20.5% of the variance respectively accounting for 70.0% of the 
cumulative variance observed. The two components were examined using the oblimin rotation to 
determine how each of the trace elements loaded on both components (see Appendix D, Table 
6.13). Once again the trace element Y demonstrated having complex structure; therefore, Y was 
removed and a second iteration of the PCA was performed. The second PCA iteration produced a 
two-component solution as well with Component 1 explaining 56.2% of the variation and 
component 2 explaining 21.3% of the variation. This is an improvement over the first iteration 
with 77.5% of the cumulative variation being accounted for in the dataset for the Tarxien Phase. 
All the remaining trace elements loaded on component 1 except for Sr, which primarily loaded 
on component 2 (see Appendix D, Table 6.14). The internal consistency was checked for 
component 1 using Cronbach’s alpha since it had two or more elements loading on it. 
Component 1 had an overall Chronbach’s of 0.845. This is greater than 0.60 and suggest that 
there is reliability in the trace elements loading on Component 1; therefore, they should all be 
retained.  
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The PCA scores produced from the second iteration were graphed using a bivariate 
scatterplot in order to visually ascertain clustering patterns of all the samples (see Figures 6.17 & 
6.18). The PCA results suggest that the samples cluster into primarily one of six groups. Group 
A is the largest group with approximately 66 samples clustering together. These samples come 
from sherds associated with each of the six temple sites included in this study and the burial 
context of Ħal-Saflieni.  
 
 
 
Figure 6.17 Bivariate scatterplots of principal component scores for Tarxien-phase samples and 
Maltese and Sicilian clay samples. Ellipses were imposed artificially. 
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Figure 6.18 Tarxien-phase sherds arranged in the groups to which they were assigned based on 
PCA. Sherds not depicted to scale. 
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All the Maltese clay samples except for four samples from Selmun cluster together in 
Group A as well. Further, a careful examination of the samples in Group A shows that some of 
the ceramic samples appear more tightly clustered around certain clay sources versus others. For 
example, samples with high concentrations of Rb and Zr cluster in closer proximity to clay 
samples taken from the top of the clay slops that form a ridge at Ġnejna Bay versus those 
ceramic samples that cluster in proximity to clays samples taken from Selmun and lower levels 
of the clay outcrop at Ġnejna Bay. This suggests that the ceramic samples in Group A can 
potentially be further differentiated and their specific provenance determined by the location of 
the clay outcrop along with where in the vertical stratigraphy of the outcrop the clay was taken 
from and used in making the pottery. The Sr and Rb concentrations appear to have an inverse 
relationship with increasing amounts of Sr in the bulk composition of the clay used in the 
ceramic production that corresponds with lower levels of the clay formation that approach and 
come into contact with the underlining globigerina limestone.  
The remaining groups are comparatively smaller sample clusters. Group B only has eight 
samples clustering. Except for one sample from Ggantija and the sample taken of the Sleeping 
Lady, all the samples are from either Tarxien or Mnajdra. This group also appears to chemically 
correspond with Group D observed in the Ġgantija phase. Group C is the second largest cluster 
with 24 samples. Most of these samples are from Ħal-Saflieni, Tarxien and Borg in-Nadur and 
Skorba. The samples in this cluster on average have relatively lower concentrations of Rb and Zr 
compared to Group A and Group B. Group D has 12 samples clustering together; however, it 
appears that some of the samples in this group are more closely related to Group C while others 
are more closely related to Group B. This is because on average the samples in this group have 
an Rb concentration closer to the samples found in Group C and a Zr concentration closer to 
	  	   164 
what is observed with the samples clustering in Groups A and B. Group E has five samples from 
Tarxien, Mnajdra, Borg in-Nadur, Skorba and Ggantija. All the Sicilian clay samples from 
Siracusa cluster together in Group F.  
Two samples do not appear to plot in close proximity with any of the groups or any of the 
clay samples. These two samples are USF 19062 from Ġgantija and USF 19409 from Tarxien. 
Both these samples have comparatively lower concentrations of Sr (263 and 194 ppm 
respectively) than all the other samples analyzed for the Tarxien phase. Further, USF 19062 has 
an Rb concentration (34 ppm) that is comparatively similar to the average Rb concentration of 
the Siracusa clays (32 ppm) and USF 19409 has an Rb concentration (67 ppm) that is relatively 
similar to the average Rb concentration of the samples that cluster in Group D (69 ppm). This is 
contradictory to what is observed for the majority of all the Maltese ceramic samples where Rb 
concentrations at this level correspond with having higher Sr compositions above 500 ppm; 
therefore, these two samples potentially represent ceramics either made from a foreign clay 
source or made from a mixture of local and nonlocal clay sources. 
Furthermore, Groups C, D and E suggest that there may have been additional clay 
sources being used during the Tarxien phase. These additional sources are either Maltese clay 
outcrops which were not sampled for this study, an ancient clay outcrop in Malta that is no 
longer accessible, or clay material that was imported into the Maltese archipelago. It is also 
possible that these three groups may represent two or more clay sources having different 
elemental compositional characteristics being mixed together. Because these groups indicate new 
or additional clay sources being accessed during the Tarxien phase, a MANOVA was performed 
using the component scores ascertained from the PCA in order to determine whether the means 
for each of the groups identified in Figure 6.19 are statistically different. A Games-Howell post 
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hoc test was applied to the MANOVA for component 1 because the homogeneity of variance 
could not be assumed (p < .05), and a Scheffe post hoc test was used for component 2 because 
the homogeneity of variances was able to be assumed (p > .05). A Bonferroni adjustment was 
applied to the alpha value for a 95% confidence interval and the adjusted alpha was used as the 
cutoff point to test whether the mean difference between groups was statistically significant. This 
was done in order to reduce the risk of a type 1 error. The results of this analysis are presented in 
Appendix D, Tables 6.15 to 6.17.  
The MANOVA suggests that for Component 1 (Th, Rb, Zr and Nb) groups C and E and 
groups A and B are not statistically different from each other. For component 2 (Sr), Groups B 
and E, Groups A and C, and D and E are not statistically different from each other. However, the 
means for component 1 is statistically different between groups C and A, and between C and B. 
This would mean that the trace elemental composition of the samples in Group C statistically 
differ from A and B in terms of their Th, Rb, Zr and Nb concentrations. The MANOVA also 
suggests that there is some overlap between groups B, D, and E in terms of their component 2 
scores because the mean score for component 2 is not statistically different between B and E and 
between D and E. The results of the MANOVA lend support for the notion that additional clay 
sources were being accessed for raw materials during the Tarxien phase which are chemically 
different from the bulk chemistry of the majority of the ceramic samples and the clays sampled 
from Ġnejna Bay & Selmun; however, it should be noted that the ceramics in all five groups 
have similar decorative and stylistic features that are common during the Tarxien phase and 
culturally distinct to Malta during this period.  
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6.8 Analysis of Tarxien Cemetery-Phase Ceramics and Maltese and Sicilian Clay Samples 
In this section, I focus the analysis on 78 Tarxien Cemetery phase samples from six 
temple sites (Borġ in-Nadur, Ġgantija, Mnajdra, Skorba, Ta' Ħaġrat, and Tarxien) and the burial 
contexts of Ħal-Saflieni and Tarxien Cemetery. As in the prior sections, the log transformation of 
each of the trace elements was taken before conducting the PCA, and the dataset for this specific 
analysis was tested for outliers using the multivariate Mahalanobis Distance method. No outliers 
were detected. The six trace elements were then examined for their factorability as variables in 
the PCA. First, it was observed that 5 of the 6 trace elements (Th, Rb, Y, Zr, Nb) correlated at 
least with one other trace element (.3) suggesting reasonable factorability. Second, the Kaiser-
Meyer-Olkin measure of sampling adequacy was .738 and the Bartlett’s test of sphericity was 
significant (p < .05, 0.000) indicating the data obtained for each of the Tarxien Cemetery phase 
samples and the clay samples is appropriate for a PCA. Given these overall indicators, PCA was 
deemed to be suitable for all the Tarxien Cemetery phase ceramic samples and Maltese and 
Sicilian clay samples.  
The PCA produced a two-component solution. This was based on the Eigenvalues that 
indicated components 1 and 2 were significant (Eigenvalue > 1). Each component explained 
approximately 59.1% and 19.0% of the variance respectively accounting for 78.1% of the 
cumulative variance observed. The two components were examined using the oblimin rotation to 
determine how each of the trace elements loaded on both components (see Appendix D, Table 
6.18). As in the previous sections, the trace element Y demonstrated having complex structure; 
therefore, Y was removed and a second iteration of the PCA was performed. The second PCA 
iteration produced a two-component solution as well with component 1 explaining 58.1% of the 
variation and component 2 explaining 20.7% of the variation. This is a slight improvement over 
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the first iteration with 78.8% of the cumulative variation being accounted for in the dataset. All 
the remaining trace elements loaded on Component 1 except for Sr, which primarily loaded on 
component 2 (see Appendix D, Table 6.19). The internal consistency was checked for 
component 1 using Cronbach’s alpha since it had two or more elements loading on it. 
Component 1 had an overall Chronbach’s of 0.850. This is greater than 0.60 and suggest that 
there is reliability in the trace elements loading on component 1; therefore, they should all be 
retained. The PCA scores produced from the second iteration were graphed using a bivariate 
scatterplot in order to visually ascertain clustering patterns of all the samples (see Figures 6.19 & 
6.20).  
 
Figure 6.19 Bivariate scatterplots of PCA scores for Tarxien Cemetery-phase samples and 
Maltese and Sicilian clay samples. Ellipses were imposed artificially.  
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Figure 6.20 Tarxien Cemetery-phase sherds arranged in the groups to which they were assigned 
based on PCA. Sherds not depicted to scale. 
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The results suggest that the ceramic and clay samples cluster into one of five groups with 
a sixth group, Group F, consisting of all the clay samples taken from the outskirts of Siracusa. 
Four of the groups correspond closely with the clay sources sampled. Samples in Group A plot in 
proximity to the samples taken from the bottom of the cliffs located at Selmun and the cliff sides 
at Ġnejna Bay. Both these locations and levels within the exposed clay outcrops appear to have 
similar elemental compositions in terms of the trace elements that load on component 1 (Th, Rb, 
Zr, and Nb) but show variation between the areas sampled from the cliff sides at Ġnejna Bay and 
the bottom of the cliffs at Selmun in the amounts of their Sr compositions. This would suggest 
that Group A could further be subdivided. For purposes of this study, however, the samples 
clustering in this area of the graph were included in a single group representing ceramics made 
with clays having a Maltese source. Further, some of the samples in this group show variations in 
their component 1 trace elements (Th, Rb, Zr, and Nb) from the clay sources; however, this may 
be due to the natural variation in the composition of the trace elements that exists within the clay 
outcrops in each of these locations. The majority of samples in this group are associated with 
Tarxien and the burial context of Tarxien Cemetery.  
Samples in Group B appear to cluster in close proximity with clay samples taken from 
the top of the ridge formed by the clay slopes at Ġnejna Bay. Almost all the Borg in-Nadur 
samples cluster together in this group along with samples from each of the other temple sites and 
both burial contexts. Group C only has three samples from Ta' Ħaġrat. These samples appear to 
plot next to clay samples taken from the top of the cliffs at Selmun. Groups B and C on average 
appear to have relatively similar Sr compositions but differ in the trace elemental compositions 
that load on Component 1 (see Figure 6.21 to 6.23). The ceramic samples in Group D may 
represent two clay provenances. One of the clay samples from the top of the cliffs at Selmun 
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plots within this group. This is because this clay sample has a lower Sr composition from the rest 
of the clay samples taken from Selmun. Three ceramic samples from Ta Hagrat and one from 
Ġgantija cluster in proximity with this clay sample. The other samples in Group D appear to be 
more closely related to the clays found at Ġnejna Bay in terms of the combination of the 
concentrations of the Component 1 trace elements. In particular, Group B and D appear to have 
on average relatively similar concentration of Rb but have comparatively different Sr 
compositions.  
 
 
Figure 6.21 Bar graph of the average Th and Nb concentrations (in ppm) for each of the groups 
identified from the PCA results and outliers for the Tarxien Cemetery-phase ceramics. 
 
 
 
Figure 6.22 Bar graph of the average Rb and Zr concentrations (in ppm) for each of the groups 
identified from the PCA results and outliers for the Tarxien Cemetery-phase ceramics. 
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Figure 6.23 Bar graph of the average Sr concentrations (in ppm) for each of the groups identified 
from the PCA results and outliers for the Tarxien Cemetery-phase ceramics.  
 
Finally, Group E contains ceramic samples that do not cluster in proximity to any of the 
clay samples that were part of this study. The four early Bronze Age samples from Ognina, 
Sicily, cluster in this Group; however, they also plot in close proximity to Group D and may just 
as likely be more appropriately assigned to Group D. This suggests that in this phase pottery may 
have played a more significant role in what was traded through the interaction networks between 
Malta and Sicily. Further, it lends additional support for Malta reestablishing cultural 
connections with Sicily during the Tarxien Cemetery phase. Two samples plot outside Group E. 
These two samples are USF 19361 and 19431. Both these samples differ from Group E in terms 
of their Rb, Zr and Nb compositions. More specifically, USF 19361 has a lower Rb (63 ppm) and 
Zr (108 ppm) compositions compared to the rest of the Maltese ceramic samples and clays. 
While it cannot be determined whether Group E represents a clay source that is Maltese or not, 
Group E does appear to be chemically similar to Group D in terms of the compositions of the 
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samples in Group E more likely than not were made from clays of a local provenance to Malta 
but a clay source that was not sampled for this study.  
 
6.9 Analysis of Borg in-Nadur-Phase Ceramics and Maltese and Sicilian Clay Samples 
In this section, I focus the analysis on 38 Borg in-Nadur phase samples including one 
sample from a sherd that is believed to be a fragment of a Mycenaean LH IIIA2-IIIB1 drinking 
cup or kylix that was recovered from a reused portion of the prehistoric temple at Borg in-Nadur 
referred to as the “Double Chapel” (Murray 1929:25, Tanasi and Vella 2014:65; Blakolmer 
2005:658). As in the prior sections, the log transformation of each of the trace elements was 
taken before conducting the PCA, and the dataset for this specific analysis was tested for outliers 
using the multivariate Mahalanobis Distance method. No outliers were detected. The six trace 
elements were then examined for their factorability as variables in the PCA. First, it was 
observed that 5 of the 6 trace elements (Th, Rb, Y, Zr, Nb) correlated at least with one other 
trace element (.3) suggesting reasonable factorability. Second, the Kaiser-Meyer-Olkin measure 
of sampling adequacy was .736 and the Bartlett’s test of sphericity was significant (p < .05, 
0.000) indicating the data obtained for each of the Borg in-Nadur phase samples and the clay 
samples is appropriate for a PCA. Given these overall indicators, PCA was deemed to be suitable 
for all the Borg in-Nadur phase ceramic samples and Maltese and Sicilian clay samples.  
The PCA produced a two-component solution. This was based on the Eigenvalues that 
indicated components 1 and 2 were significant (Eigenvalue > 1). Each component explained 
approximately 58.2% and 19.0% of the variance respectively accounting for 77.1% of the 
cumulative variance observed. The two components were examined using the oblimin rotation to 
determine how each of the trace elements loaded on both components (see Appendix D, Table 
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6.20). All the trace elements except for Sr loaded on component 1 with a simple factor structure 
having a value of .4 or greater. The trace element Sr loaded on component 2. The internal 
consistency was checked for component 1 using Cronbach’s Alpha since it had two or more 
elements loading on it. Component 1 had an overall Chronbach’s of 0.858. This is greater than 
0.60 and suggest that there is reliability in all the trace elements loading on component 1; 
therefore, they should all be retained.  
The PCA scores produced were graphed using a bivariate scatterplot in order to see 
clustering patterns of all the samples (see Figures 6.24 & 6.25).  The results obtained suggest that  
 
Figure 6.24 Bivariate scatterplots of PCA scores for Borg in-Nadur-phase samples and Maltese 
and Sicilian clay samples. Ellipses were imposed artificially.  
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Figure 6.25 Borġ in-Nadur phase sherds arranged in the groups to which they were assigned 
based on PCA. Sherds not depicted to scale. 
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the samples cluster within one of five groups. Group F is comprised of all the clay samples taken 
from the outskirts of Siracusa. None of the Maltese ceramic samples plot in proximity of this 
group. 
Groups A and E have the least number of samples clustering together. Group A has three 
samples, two from Ħal-Saflieni and one from Ta' Ħaġrat. These samples plot to the right of the 
clay samples taken from the bottom of the cliffs located at Selmun. The average Sr and Rb 
composition of the samples in Group A are closer to what is observed for the clay samples taken 
from the bottom of the cliffs at Selmun; however, the average composition of their Th, Y and Nb 
trace elements appear more similar to what is observed for the samples taken from the top of 
ridge above the cliffs at Ġnejna Bay (see Figures 6.26 to 6.28). 
 
 
Figure 6.26 Bar graph of the average concentrations of Th, Y, and Nb (in ppm) for each of the 
groups identified from the PCA results and outliers for the Borg in-Nadur-phase ceramics.  
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Figure 6.27 Bar graph of the average concentrations Rb and Zr (in ppm) for each of the groups 
identified from the PCA results and outliers for the Borg in-Nadur-phase ceramics.  
 
 
 
Figure 6.28 Bar graph of the average concentration of Sr (in ppm) for each of the groups 
identified from the PCA results and outliers for the Borg in-Nadur-phase ceramics. 
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The average Zr composition for the samples in this group is greater than what is observed 
from the clay samples from both Selmun and Ġnejna Bay except for one sample, USF 19191, 
that has a Zr composition similar to what is observed for the clays found on the top of the ridge 
at Ġnejna Bay. This suggests that the clay source for these samples more likely than not is from 
either a location in the clay outcrops at Ġnejna Bay that has a higher Sr composition from the 
samples in this study or from a location that either was not sampled or no longer accessible in 
modern times. The two samples in Group E on the other hand plot in proximity with the clay 
samples taken from the top of the cliffs at Selmun suggesting this location as their provenance.  
Group B has the second largest number of samples with the majority coming from Borg 
in-Nadur. Two samples are from sherds recovered from Ta' Ħaġrat. The samples in this group 
plot to the right of the clays sampled from the cliff sides at Ġnejna Bay. These samples on 
average have a similar Rb composition as found with the clay samples from the cliff sides at 
Ġnejna Bay; however, these samples have a greater composition for all the other trace elements 
on average compared to the clay samples from this location (see Figures 6.26 to 6.28). As with 
Group A, this suggests that the clay source for these samples are more likely than not from either 
a location in the clay outcrops at Ġnejna Bay that was not sampled in this study or from a clay 
outcrop in a different location that is no longer accessible.  
Group C has 21 samples that plot together and is the largest of the groups. The majority 
of the samples in this group are from Ta' Ħaġrat; however, there are samples from Borg in-
Nadur, Ħal-Saflieni, and three samples that were taken of sherds recovered from Ognina, Sicily 
(USF 27212, 27219, 27226). The samples in this group plot in proximity with the clay samples 
taken from the top of the ridge above the clay cliffs at Ġnejna Bay; however, some of the 
samples in this group have comparatively greater Rb and Zr compositions than the clays from 
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this location causing the group average for the composition of these elements to appear greater 
than that which is observed for the clay samples at Ġnejna Bay (see Figure 6.26). A potential 
explanation for this is that the clay samples that were taken from the top of the cliffs at Ġnejna 
Bay do not capture the potential full range of the trace elemental compositions for this location; 
therefore, additional samples taken throughout this level may account for some of the samples 
having greater Rb and Zr compositions.  
With regard to the three Ognina samples and the sample of the Mycenaean sherd (USF 
19126), these samples plot in close proximity to the clay samples taken from the top of the cliffs 
that forms the ridge at Ġnejna Bay suggesting this is the provenance of the clays for these 
samples. This is a significant observation because it suggests pottery being exported out of Malta 
and that the Mycenaean sherd is from a vessel that is a Maltese copy of a Mycenaean ritual cup. 
In other words, the Mycenaean sherd appears to be locally made from a Maltese clay source 
specifically associated with the clay outcrop at Ġnejna Bay. This later observation is of particular 
note as it challenges the current belief that this sherd is from a Mycenaean import. This belief in 
the Mycenaean sherd being found in Malta has led many scholars to conclude that the 
Mycenaeans reached Malta during the middle Bronze Age. With regard to the three Ognina 
samples, two of the three samples (USF 27212 and 27226) come from vessels that have been 
identified as having similar stylistic elements to those of the pottery recovered from Borg in-
Nadur during this phase (pers. Comm. with Tanasi, 2015).  
Finally, the remaining Maltese ceramic samples from this phase and one Ognina sample 
identified as Thapsos ware plot in an area of the graph identified with Group D. The one Borg in-
Nadur phase sherd recovered from Skorba also plots within this group, though it is important to 
note that this sherd was found in a layer in which Borg in-Nadur- and Bahrija-phase artifacts 
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were mixed together (Trump 1966:44). None of the Maltese clay samples plot in proximity to the 
ceramic samples in Group D, which on average have higher concentrations of Y, Zr, and Nb and 
lower concentrations of Sr than the other groups of Maltese ceramic samples (Figures 6.26-38). 
Further, two Ognina samples plot near this group; one (USF 27223) differs from Group D for all 
the trace elements except Zr, and the other (USF 27218) has a similar trace elemental 
composition to the samples in Group D apart from a lower concentration of Sr. Overall, the 
results suggests that the provenance of the clays that were used to make these ceramic wares in 
Group D is from a clay source not sampled that may be from a Maltese clay outcrop that is no 
longer accessible, from a clay source that was not sampled and included in this study, or from a 
source not local to Malta.  
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CHAPTER SEVEN: DISCUSSION  
 
7.1 Introduction 
The aim of this study was to establish the location of clay sources used in Maltese 
ceramic production and to explore the role that pottery played in Malta’s prehistoric exchange 
and interaction networks with Sicily and other parts of the central Mediterranean. I have 
answered this question by comparing the concentrations of trace elements (Th, Rb, Sr, Zr, Y, and 
Nb) in Maltese and Sicilian archaeological and geological clay samples. In this chapter, I discuss 
the results and consider the broader issue of Malta’s insularity and cultural isolation during the 
Temple Period. The results of this study are further considered in relation to previous studies of 
Maltese ceramics that were based on comparisons of styles and decorative motifs and on what is 
known about other goods involved in Malta’s trade and exchange networks.  
The results of the principal components analysis (PCA) described in Chapter 6 show that 
Maltese ceramics can be grouped according to their trace elemental composition. While the vast 
majority of the ceramics sampled were made with clays from local Maltese sources, it was 
possible to assign samples to groups corresponding to specific layers in a clay outcrop. It further 
appears that ancient potters throughout Malta shared the same clay sources. Therefore, the 
variation in the trace elemental composition among the samples within each of the sites included 
in this study is best interpreted as an indication that potters accessed multiple outcrops for their 
pottery. The results also support the observations regarding Malta’s cultural connections with 
Sicily and elsewhere that were obtained through visual inspection by comparing similar Maltese 
ceramic styles and decorative motifs with those found in locations outside the archipelago.  
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The findings presented here thus provide fresh insight into Malta’s connectivity with 
Sicily and the central Mediterranean world from the Neolithic to Bronze Ages. While there is 
evidence that non-local pottery was being imported into Malta in the Neolithic Period and 
exported from Malta during the Bronze Age, the trace elemental composition of the ceramics 
analyzed suggest that pottery did not play a significant role in Malta’s interaction and trade with 
outside communities during the Temple Period. This corroborates what has been suggested by 
traditional archaeological methods regarding the Maltese people developing unique styles and 
decorations for their pottery not found elsewhere. Therefore, the present study provides 
additional evidence that the archipelago was culturally isolated during this period. However, the 
pXRF results also seem to suggest that, during the Tarxien phase, the Maltese were using a 
number of additional clay sources; whether these additional sources were local or not cannot be 
determined conclusively at this time.  
 
7.2 Provenances of Maltese Clays and Ceramics  
The analysis shows that the vast majority of Maltese wares was made with local clays 
and further suggests that these clays are generally homogenous throughout the island of Malta. 
Thus most of the sherds sampled appear to have been made with clays from outcrops at Ġnejna 
Bay or from outcrops with a similar trace elemental composition. The trace elemental 
composition of several other ceramic samples, most from sherds excavated at Skorba, resembles 
that for clays from Ġnejna Bay, apart from showing higher levels of Sr. These samples may thus 
represent vessels made from a source of clay on Malta that was not among those sampled for this 
study.  
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It has been noted that the calcium carbonate content of the clays varies throughout the 
various formations, increasing from 6-10% in the dark and yellowish top layers to 67% in the 
blue clays and marls of the lower levels (Molitor 1988:100). Overall, Sr levels increase as the 
calcium carbonate content of the clays increases in both the archaeological and geological 
samples. The amount of carbonate minerals, such as calcite, at a given location accounts for the 
inverse relationship between the relative concentrations of Sr and Rb in the ceramic samples 
(Chen et al. 2006). Therefore, lower Sr levels correlate with a higher ratio of Rb to Zr. The pXRF 
data confirms this relationship for the Maltese clays sampled at both Ġnejna Bay and Selmun. 
The ceramic samples that plot above the clay samples toward the top of the clay cliff at Ġnejna 
Bay may not, then, represent a separate location from which the clays were sourced, but rather a 
lower level in a blue clay formation at Ġnejna Bay that was not sampled.  
The remaining ceramic samples appear to have a clay provenance similarly to the trace 
elemental composition of the clays at Selmun and a third clay source that was not sampled but 
has a comparatively lower Sr composition than all the sherds analyzed. Samples with this 
relatively lower Sr composition were observed for both the Ġgantija and Tarxien phases. The 
majority of the ceramic samples that plotted in this group are associated with the temple sites of 
Tarxien and Mnajdra. The sample taken of the “Sleeping Lady” (Figure 7.1) that was found in 
the Hypogeum of Ħal-Saflieni also plotted in this third group.  
The lower Sr concentrations in these Tarxien and Mnajdra ceramic samples and the 
Sleeping Lady from Ħal Saflieni suggest that the clay source accessed to make these wares had a 
comparatively lower calcium carbonate content than that observed at Ġnejna Bay and Selmun. 
While it cannot be ruled out that the clay samples could represent a source from one of these 
sites, or from an unsampled clay outcrop, there is another possibility worth mentioning for future 
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Figure 7.1 Photograph of the Sleeping Lady currently on display at the Museum of Archaeology, 
Valletta, Malta. This figurine was discovered by Zammit in the so-called Snake or Votive Pit in 
proximity to the main chamber of Hypogeum of Ħal Saflieni. 
 
study, specifically a red, clayey soil found in Malta called terra rossa that derives mainly from 
the upper coralline limestone formation in an environment that favored leaching (Montalto et al. 
2012). Terra rossa has a calcium carbonate content of 2-15% (http://www.naturetrustmalta.org, 
accessed January 2016), which is lower than that of the main blue clay formation, and thus 
would also have lower Sr concentrations, a trace element composition that may fit the ceramic 
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samples from Tarxien and Mnajdra that form this group. Testing this clay soil’s trace elemental 
composition would be necessary to confirm that terra rossa soils were used by ancient potters as 
additional materials in their ceramic production. 
Finally, the Tarxien-phase ceramic samples, since they cluster in patterns different from 
those of most Maltese ceramic samples and all of the geological clay samples, indicate that the 
potters used additional clay sources for their raw materials not accessed in previous phases 
(Figure 6.19, Groups C and E). Specifically, samples that plot in this area have lower 
concentrations of Rb and Zr. It was further determined that these samples on average differ 
statistically from most of the Maltese ceramic and clay samples. There are three possible 
explanations for this observation: the clay source for these samples was either a local outcrop 
that was not sampled, foreign, or a mixture of local and foreign material.  
It should be noted that the decorative features and forms of the sherds that plot in Groups 
C and E (Figures 6.19-20) are common in the Tarxien phase. While a local source cannot be 
ruled out, it is possible that the potters were accessing external clay sources or that visitors 
brought to Malta clay materials that were used in local ceramic workshops. A more 
comprehensive survey of clay sources from the central Mediterranean is required to explore 
these possibilities.  
I accordingly compared the results that I obtained with a study by Davide Tanasi and 
myself of the trace elemental composition of Maltese and Sicilian ceramic samples, which was 
done both destructively using X-ray fluorescence spectrometry (XRF) and nondestructively 
using pXRF (Tanasi et al., forthcoming). The pXRF device used by Tanasi was the same 
instrument used for the present research. For this study, I compared the trace elemental 
composition of ceramic samples from Ognina obtained by Tanasi with the data I obtained for the 
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trace elemental composition determined for sherds from Borġ in-Nadur. Several of the Borġ in-
Nadur samples that I analyzed with the pXRF device were also analyzed by Tanasi using XRF. 
Included in this analysis were sherds from Borġ in-Nadur belonging to the Tarxien phase that 
plotted in Groups C and E as described above and in the previous chapter (Figure 6.19). This 
analysis showed that 10 of the 22 Tarxien-phase sherds tested plotted with Ognina sherds that 
were previously determined to be made with Sicilian clays (Tanasi, pers. comm. 2016).  
Figure 7.2 depicts the graph produced for this analysis, which includes a sherd (USF 
19084) that featured a decorative motif (studs) common in the Tarxien cultural phase and that 
plotted in Group C in Figure 6.19. The results of this analysis were compared with a graph 
produced by Tanasi of the Ognina samples that distinguishes samples of Maltese and Sicilian 
provenance (Figure 7.3). Two of these Ognina samples (OG 12/46 and OG 12/154) were made 
from a Sicilian clay source. Comparison of the graphs (Figures 7.2 and 7.3) provides an 
additional indication that the samples in Group C, and potentially those in Group E, may 
represent a clay source external to the Maltese Islands.  
Further, I compared the spectral graphs of three samples, one representing Group C (USF 
19084), another from a vessel from Ognina representing clays of Sicilian provenance (USF 
27221), and the third representative of all the Maltese geological clay and archaeological 
samples that plot in Group A (USF 19085). The sherds representing Groups C and A were 
recovered from the Borġ in-Nadur temple. The spectral graphs for these samples were 
superimposed using ARTAX in order to examine their elemental composition visually (Figures 
7.4-5). The sample from Group A thus proved to be distinctive except for its concentration of Sr, 
which was similar to that of the Group C sample, and the sample from Group C proved to be less 
like the one from Group A and more like the one from Ognina in terms of its concentrations of 
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Rb, Zr, Y, Nb, Ti, and Fe. The comparison of the spectral graphs thus suggests that the Group C 
sample more closely resembles the sample representing a Sicilian clay source than it does the 
Group A sample representing a Maltese clay source. Overall, the analysis of Group C points to a 
distinct clay source, but it is not possible at this time to determine conclusively whether Group C 
represents an unsampled Maltese clay source or a clay source external to the archipelago.  
 
 
Figure 7.2 Bivariate scatterplots of principal component scores for Maltese and Sicilian ceramic 
and clay samples (adapted from Tanasi et al., forthcoming). 
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Figure 7.3 Discriminating triangular diagram of Zr, Rb, and La for Maltese clay samples and 
ceramic samples from Ognina (adapted from Tanasi et al., forthcoming). 
 
7.3 Evidence for Maltese Interaction and Trade and Maltese Ceramics  
As discussed in previous chapters, Malta’s relationship with Sicily and other localities in 
the central Mediterranean during its prehistory has traditionally been assessed based on 
comparisons of decorative styles, technologies, and shapes of ceramics from Malta, Sicily, and 
the rest of the central Mediterranean and on evidence for such imported materials as obsidian 
(Tykot 1996), alabaster (Trump 1976) and greenstone axes (Skeates 1995). The debate regarding 
Malta’s insularity and cultural isolation during the Temple Period has focused primarily on the 
smaller quantities of obsidian recovered from this period in Malta compared with earlier periods, 
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Figure 7.4 Spectral graphs for three samples comparing an unknown clay source (USF 19084, 
red line); a Maltese clay source (USF 19085, blue line); and a Sicilian clay source (USF 27221, 
red line).  
 
 
Figure 7.5 Spectral graphs focusing on the trace elements for three samples comparing an 
unknown clay source (USF 19084, red line); a Maltese clay source (USF 19085, blue line); and a 
Sicilian clay source (USF 27221, red line). 
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and on the archipelago’s unique cultural expression as seen in its ceramic wares, monumental 
construction, and ritual practices beginning in the Ġgantija phase. Nevertheless, again as 
discussed in previous chapters, the evidence suggests that the Maltese maintained some form of 
trade relations with outside communities during this time, including imports of pumice and 
obsidian (Trump 1966), greenstone (Skeates 2002), and flint (Vella 2016). In this section, I 
consider the role that pottery played in Malta’s trade and connectivity with Sicily and elsewhere 
during each of its chronological periods from the Neolithic to the Bronze Ages.  
 
7.3.1 The Maltese Neolithic  
 The pottery from the first settlements in the archipelago, during the Għar Dalam phase, 
shows striking similarities to the impressed wares of the Stentinello culture in Sicily. These 
wares were decorated with impressed lines sometimes forming chevrons that may have been 
filled with a white paste; the Stentinello wares, though, often add other, cardial decorative 
motifs. The similarities between Maltese and Sicilian ceramics continued during the subsequent 
phases of the Maltese Neolithic. This is the case with the Grey Skorba wares that appear to 
represent a direct stylistic development from the Għar Dalam wares; most of these vessels were 
made of a dark gray fabric with numerous small, white, and gritty inclusions and are often found 
with a burnished surface (Trump 1966:24-5). The fabric of this ware type, however, is distinctly 
Maltese in nature (Evans 1984:492).  
 The Red Skorba wares that appeared next shared a similar fabric and shapes with the 
Grey Skorba wares but showed increasing similarities with the Diana Wares found in Sicily and 
the Aeolian islands. Both the Red Skorba and Diana wares employed incised decorations, an 
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application of a bright red slip, and trumpet handles (Trump 1966:30; Evans 1984:493). It is 
thought that the similarities in the application of the red slip to the surfaces of the Red Skorba 
pottery reflect contact between Maltese communities and foreign communities that produced the 
red-slipped Diana wares (Leighton 1999:65).  
 The results of the present study support the notion that Malta shared similar cultural 
features, including ceramics, with at least Sicily. One of the Red Skorba samples (USF 19246) 
and three Grey Skorba samples plot in proximity to two Neolithic samples identified as local to 
Ognina. The fact that all four of these sherds were discovered at Skorba suggests the possibility 
that these Maltese samples represent Sicilian imports. If so, the trace elemental composition of 
these sherds corroborates conclusions about shared cultural practices based on visual 
identification of similarities between the pottery found in Sicily and Malta during this period.  
 Other imports into Malta have been identified in the archaeological record for each of the 
Maltese Neolithic phases. Specifically, Trump (1966:24, 50) recovered at Skorba from Għar 
Dalam levels 99 fragments of gray obsidian believed to come from Lipari, 21 fragments of 
obsidian from Pantelleria, and Sicilian flint. These materials continued to be imported into Malta 
albeit in lesser quantities during the Grey and Red Skorba phases (Trump 1966:24, 50). The 
reduction in the importation of obsidian into Malta appears to correspond with an increase in the 
number of stone tools made from such local materials as chert during the Grey and Red Skorba 
Phases (Trump 1966:28-9).  
 
7.3.2 The Maltese Temple Period  
The Maltese Temple Period commences with the Żebbuġ phase. While this is the first 
phase of the Temple Period, no deposits of this phase are associated with construction of the 
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megalithic temples, which appears to begin during the Ġgantija phase. Pottery from the Żebbuġ 
phase lacks the characteristic dark gray fabric with white gritty inclusions associated with the 
Grey and Red Skorba phases. Instead, the vessels of this phase tend to have a gray to black or 
yellow fabric with thinner walls and to come in a wider variety of shapes, including jars, basins, 
cups, and clay spoons (Evans 1971:212-3). Incised decoration is common, with some of the 
incised lines forming anthropomorphic forms or stick figures, and there are vessels with yellow 
surfaces that often feature incised decorations filled with red ochre (Evans 1971:212-3).  
Both Evans (1953:78) and Trump (1966:36) noted similarities in some of the ceramic 
shapes between the Żebbuġ culture and the San Cono-Piano Notaro culture of Sicily, including a 
shouldered bowl with a high strap handle and small ovoid jars. Both also noted similar 
decorative styles, such as an arrangement of lines bordered by dots or dot filled bands. One 
sample analyzed here (USF 19131) is from a bowl with similar decoration as the dot filled bands. 
Specifically, the sherd shows evidence that the ceramic vessel was decorated with dots impressed 
or made by jabbing the surface, potentially forming a band. A line also appears to have been 
incised directly under the rim (Figure 7.6). This sherd was recovered from the subterranean 
burial context of Ħal-Saflieni.  
The principal component analysis determined that the elemental composition for this 
sample differed from that of most of the other Żebbuġ-phase ceramic samples that clustered with 
the Maltese clays. It is possible that this sample represents a ceramic item brought into Malta. If 
so, its elemental composition is consistent with the picture of shared cultural practices between 
Malta and the San Cono-Piano Notaro culture in Sicily. Two other samples, USF 19133 (Figure 
7.7) and 19134, also appear to have different trace elemental compositions than the other Maltese 
ceramic and clay samples; one (USF 19134) was from a sherd identified as part of an amphora.  
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Figure 7.6 Photograph of a decorated Żebbuġ-phase sherd (USF 19131) recovered from Ħal-
Saflieni. 
 
 
Figure 7.7 Photograph of Żebbuġ-phase sherd (USF 19133) recovered from Ħal-Saflieni. 
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 One other sample from this phase (USF 19303) is of particular note, being from stick 
figure sherd excavated from the Żebbuġ phase burial site at Ta' Trapna. The PCA results 
classified this sherd as having a Maltese clay provenance; specifically, it plotted with clay 
samples from the cliff sides at Ġnejna Bay. The sherd features a schematized anthropomorphic 
figure with a triangle head and stick-like arms and legs but no real body (Evans 1959:56). 
Further, traces of red ochre can be observed on its surface, which is particularly interesting in 
light of Maniscalco’s (1989) study of ochre containers that were buried in small pits in Sicily. In 
both Sicily and in Malta, red ochre appears to have played an important role in ritual practices 
given that it is often found on pottery associated with a burial or ritual context. This finding is 
consistent with the longstanding contention that Żebbuġ-phase wares show signs of having been 
influenced by the San Cono-Piano Notaro and Grotta Zubbia cultures (Evans 1959; Bernabò 
Brea 1968-1969). Anthropomorphic figures can also be found on pottery in Sicily contemporary 
with Malta’s Żebbuġ phase; indeed, a plastic decoration of a face on a jar from Grotta Zubbia 
resembles the stick figure on the Ta' Trapna sherd (Tanasi, pers. comm. 2016). While the stick 
figure sherd appears to be made with local Maltese clay, the evidence of its similarities in 
decoration to the Sicilian wares and its association with red ochre, along with that of the three 
samples (USF 19131, 19133, and 19134) potentially representative of ceramic imports into 
Malta, together supports the notion that Malta maintained a relationship and some level of shared 
cultural ties with Sicily during the Żebbuġ phase.  
The results presented in Chapter 6 complement what is known about other goods 
imported into Malta during this time. As noted, obsidian from Lipari, two axes made from 
igneous stone, and flint were all discovered in the Żebbuġ levels at Skorba (Trump 1966:36-8). 
Stone axes and pendants found at the Xagħra Stone Circle funerary complex on Gozo have also 
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been identified as being of a non-local provenance (Malone et al. 1995:325-9). Some of these 
artifacts were made of greenstone, which can be found throughout Italy, and some include 
basaltic rock from perhaps Mount Etna or Mount Iblei in Sicily or from Pantelleria (Malone et al. 
1995:326).  
Overall, the Maltese appear to maintain contact with at least Sicily if not other 
communities within the central Mediterranean during the Żebbuġ phase. This suggests that on 
some level the Maltese continued to engage regularly with others outside of the Maltese 
archipelago and in the process continued to be influenced by some of the cultural values that 
appeared to be shared among communities in southern Italy, Sicily and the surrounding islands. 
However, distinct stylistic features observed for some of the pottery in Malta begin to emerge 
during this phase. Along with a shrine uncovered by Trump (1966:11-4) at Skorba, a potential 
precursor to Malta’ megalithc temples, the unique stylistic features beginning to develop in 
Maltese ceramics during this phase all point to the Maltese starting to develop a separate identity 
from that of its neighbors. 
During the Ġgantija phase, the Maltese embarked on the new and unique cultural 
trajectory that, as discussed, increased their emphasis on monumental construction. Again, this 
shift in focus can be seen in the archaeological record in the decreased evidence of such imported 
goods as obsidian. Thus, while raw materials, including flint, continued to be imported into 
Malta during this phase, the archipelago developed a style of pottery lacking any resemblance to 
ceramics found anywhere else in the central Mediterranean (Evans 1971:218). Instead of the 
incised or cut-out decorations applied before firing found in the Żebbuġ phase, most pottery in 
the Ġgantija phase features thin lines scratched into vessels after firing and washed with red 
ochre (Evans 1971:215-6). In addition, new shapes were added to the ceramic repertoire at this 
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time, including jars with tronco-conic necks, ovoid neckless jars, shallow bowls and dishes, 
shouldered cups, and bowls with V-shaped handless (Evans 1971:217-7), several of which, the 
cups and bowls in particular, appear to be more standardized than was the case in the preceding 
phases (Trump 2004:258).  
The statistical analysis of the trace elemental composition of the Ġgantija-phase samples 
demonstrates that all were of Maltese provenance, most apparently from sherds made with clays 
from an outcrop having a chemical composition similar to that of the clay samples from Ġnejna 
Bay. This result suggests a preference for clays from this location during this phase, and is again 
consistent with the notion that Malta began to turn inward at this time.  
The PCA of the trace elemental composition of the Tarxien-phase samples paints a 
slightly different picture from that for the Ġgantija phase. A number of Tarxien-phase samples 
appear to have been made with clays from sources that where not accessed during the Ġgantija 
phase and that may represent clays that come from sources outside the archipelago. However, 
additional analysis is required to determine the provenance of these samples, including a more 
extensive survey of the trace elemental composition of clays in Sicily and elsewhere in the 
central Mediterranean. 
As discussed in previous chapters, Recchia and Fiorentino (2015:13) have proposed that 
small groups of people, possibly from the Peloponnesus, introduced Thermi wares into Malta 
toward the end of the Tarxien phase and possibly began to live alongside the people who built 
the megalithic temples. Such small groups of people could have brought with them clay from 
outside sources, and could have traded these clays with local Maltese potters who used them to 
make ceramics based on the prevailing cultural traditions.  
	  	   196 
 The possibility that potters began to access additional clay sources during the Tarxien 
phase is particularly interesting in light of the trend toward greater standardization of pottery just 
mentioned. This standardization is especially seen in the design of the scratch wares and the 
carinated offering bowls with concave vertical necks and single nose-bridge handles set on the 
carination (Trump 1996:33). These bowls appear in large quantities, accounting for perhaps 75% 
of the pottery recovered for the Tarxien phase (Trump 1996:37), and they may have been used 
for votive purposes in a manner consistent with the hypothesis that the potters were constrained 
by a strong sense of traditionalism and religiosity (Trump 2004:264). Further, the temples in this 
period also became increasingly embellished and complex, as can especially be seen at the site 
type, Tarxien.  
The common decorative motifs and standardization in style and design, especially seen in 
the Tarxien phase ceramics, could suggest that the ruling clergy in some sense dictated what 
potters were producing for use in the temples. Such interaction between the ruling clergy as 
consumers and the potters as producers would have been influenced by the relative social 
standing of the individuals involved, so that the resulting pottery would ultimately constitute a 
material expression of that relationship (Costin 1998). If this reconstruction is accurate, ceramic 
production during the Ġgantija and Tarxien phases appears to have taken on a new social 
meaning that transcended household use, with potters creating ceramic wares to serve as social 
objects that reinforced the identity of the ruling clergy. Such an understanding is consistent with 
the notion that this ruling elite controlled Malta’s trade relationships with the outside world at 
this time.  
On the other hand, dissatisfaction on the part of potters with religious “restrictions” 
during the Tarxien phase may have led some of them to become more experimental in their 
	  	   197 
creative expression and to explore new forms, decorations, and shapes (Trump 1996: 37). Thus 
there is marked variation in decorative motifs and shapes associated with this period, and new 
ceramic types appear, including a sandy pink ware (Tanasi 2011:96) and wares with boldly-
scratched diagonal lines that cross to form a lozenge effect on the necks of bowls (Trump 
1996:37). Indeed, researchers have cataloged a variety of different fabrics, shapes and decorative 
motifs for this period (Evans 1971; Tanasi 2011). The overall impression, then, is of 
simultaneous and contradictory pressures to cleave to tradition and to find new means of creative 
expression. The latter pressure could conceivably have been initiated or accelerated by the arrival 
of roaming bands of people from the Peloponnesus in the later stages of the Tarxien phase, 
which as noted is when Thermi wares begin to appear in Malta (Cazzella & Recchia 2015; 
Recchia & Fiorentino 2015). Again, it is also possible that these new settlers brought clay with 
them to Malta.  
 
7.3.3 The Maltese Bronze Age  
The beginning of the Maltese Bronze Age is represented by the Tarxien Cemetery phase, 
which is considered a break from the cultural practices of the Temple Period. This break is 
apparent in the abandonment or repurposing of the megalithic temples (Pace 2004; Bonanno 
1999), introduction of cremation as a communal burial rite (Evans 1959), development of new 
architectural practices, in particular the construction of dolmens (Evans 1959; Dixon 1998), the 
first indications of copper metallurgy (Maniscalco 2000), and such changes in the pottery 
repertoire as the adoption of richly-incised monochrome pottery (Evans 1971). As with other 
aspects of material culture, the pottery repertoire shows no signs of continuity with the previous 
Tarxien phase (Trump 1966; Bonanno 1993). The fabric becomes less refined, coarser, and 
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grittier, and there are new types and shapes, some of which are distinct in their artistic quality 
(Figures 7.8-9).  
The transition from the Temple Period to the Bronze Age was first observed by Zammit, 
who discovered at Tarxien a sterile layer of soil one meter thick separating the pavement of the 
temple there from a thick, gray, ashy layer containing Bronze Age pottery, metal implements, 
and burnt human remains (Zammit 1916:136, 1930:45). Zammit postulated that the sterile layer 
of soil represented a long period of abandonment before the arrival of new settlers who brought 
with them cultural practices different from those that characterized Malta during the Temple 
Period. Other scholars, including Evans (1953, 1959) and Trump (2002) followed Zammit’s 
reading of the evidence. Evans (1953:85-86) proposed that new settlers arrived from northeastern 
Sicily based on similarities between Maltese pottery of the Tarxien Cemetery phase and that of 
the Capo Graziano culture of the Aeolian Islands in terms of shapes and the Castelluccio culture 
in northeastern Sicily in terms of incised designs and painted styles. 
Both Evans (1971) and Trump (1966, 2004) noted that Thermi wares continued to appear 
during the Tarxien Cemetery phase at Skorba and Tarxien. To review, Thermi ware is a group of 
gray wares decorated with incised triangles filled with impressed dots found on the internal lip of 
the vessel. It thus appears that Thermi ware was the only artifacts to bridge the Temple Period 
and Bronze Age, surviving from the Tarxien phase into the Tarxien Cemetery phase. This ware 
type was first observed in the northeastern Aegean at Thermi on Lesbos and Troy (Blakolmer 
2004). Similar wares have been found in Sicily and southern Italy. Blakolmer (2004) calls into 
question the geographical links between the Thermi wares of the central Mediterranean and 
similar wares found in the Aegean.  Recchia and Fiorentino (2015), however, offer a response by  
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Figure 7.8 Photograph of a double-necked vase found at the Tarxien Cemetery. 
 
 
 
Figure 7.9 Photograph of a duck-shaped askos found at the Tarxien Cemetery. 
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proposing that Thermi wares were introduced into the central Mediterranean and Malta from the 
Peloponnesus. 
The pXRF data gathered in the current study included the trace elemental composition of 
two samples each from Castelluccio wares and from sherds identified as Thermi ware that were 
found at Ognina, Sicily. The results present a curious issue. The composition of one of the 
Castelluccio samples (USF 27227) resembles that of several of the Maltese ceramic samples 
identified as having been made from local clay sources, thus providing the first possible evidence 
that Maltese pottery or clay was exported, though the results are of course not conclusive. The 
composition of the Thermi ware sherd (USF 27217) also resembles that of Maltese ceramics, but 
to a lesser degree than the Castelluccio sample. This finding is consistent with Evans’s 
observations regarding similarities between Maltese and Sicilian Castelluccio wares and Trump’s 
regarding the link between Malta and eastern Sicily suggested by the Thermi ware finds. 
In order to explore the issue further, I compared the spectral graphs for the Castelluccio 
sample (USF 27227) with samples from a sherd of known Sicilian provenance (USF 27221) and 
from a sherd of known Maltese provenance recovered from Borġ in-Nadur (USF 19109) (Figure 
7.10). The spectral graphs revealed that the Castelluccio sample resembled the Maltese sample in 
its concentrations of other elements, such as Fe, and in its Zr and Sr concentrations, but more 
resembled the Sicilian sample in its concentration of Rb. Bottomline, the spectral graphs do not 
confirm that USF 27227 represents a Maltese export. It is possibile that the USF 27227 
represents a Sicilian clay source that was not tested having a similar but different chemical 
composition from the Maltese clays and that the Maltese ceramic samples that plotted with USF 
27227 may be representative of Sicilian ceramic or clay imports into Malta.  
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Figure 7.10 Spectral graphs of the elemental composition of samples from Castelluccio (USF 
27227; green line), Sicily (USF 27221; blue line), and Malta (USF 19109; red line).  
 
 
Again, the elemental composition of these samples is insufficient to demonstrate that 
pottery was being exported from Malta at this time. These samples seem to straddle the fence, so 
to speak, as their elemental concentrations fit between the Maltese and Sicilian samples. It 
cannot be discounted that there are clay sources in Sicily that may have similar trace 
elememental compositions to the Maltese clays. There is a high probability this is the case, as the 
ceramic fabric for USF 27227 visually appears to be Sicilian and not Maltese.  
A further possibility discussed several times above is that potters mixed raw clays from 
multiple locations in the production of their ceramics. As has been seen, such mixing could mean 
that raw clay, rather than or in addition to finished ceramics, was being traded or otherwise 
circulated in the central Mediterranean. It is not, however, readily apparent why an abundant 
natural resource such as clay would be traded in its raw form. The availability of chemical 
compositional data on geological samples from around the region would in any case help to 
clarify this issue. There is, on the other hand, at least one sample, discovered at Ta' Ħaġrat (USF 
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19361), with a trace elemental composition suggesting that it represents an import. Of course, a 
single sample is inadequate to demonstrate that pottery played a role in Malta’s exchange 
networks at the time. On the other hand, there is evidence for clay from Malta being used to 
make a cup of the earlier Żebbuġ phase that was recovered at Licata-Caduta in Agrigento, Sicily 
(Barone et al. 2010-2011). Again, either raw clay or the finished ceramic product may have 
moved between Sicily and Malta. As a final consideration, if the Maltese samples dating to this 
period clustering in Group E with the Ognina samples (Figure 6.19) were made using clays of 
Sicilian provenance, this would lend support for new people arriving into Malta from Sicily 
during the Tarxien Cemetery phase.  
The overall results of this study demonstrate that the Maltese ceramics were at least for 
the most part made from local clay sources. This being the case, similarities between Maltese 
pottery and that produced in neighboring regions are perhaps best explained in terms of an influx 
of people with new ideas into Malta rather than the movement of pottery per se. As has been 
seen, though, some of the Group E (Figure 6.19) Maltese samples may point to the importation 
of pottery or raw clay into Malta, which would be consistent with the first appearance of metal 
items (copper) being imported into the archipelago at this time. In sum, this study cannot 
demonstrate conclusively that pottery played a role in Malta’s trade and exchange networks 
during the Tarxien Cemetery phase but it appears possible. In particular, additional geological 
data on Sicilian clay sources are required to establish the nature of the wares represented by the 
Group E samples (Figure 6.19). 
During the Borġ in-Nadur phase, which followed the Tarxien Cemetery phase and 
marked the beginning of Malta’s Middle Bronze Age, significant changes took place: the earliest 
fortified settlements were built, subterranean megalithic structures ceased to be used for burials, 
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and bronze came into use for the first time (Murray 1923; Trump 1961). The pottery shows a 
technical continuity with the previous Tarxien Cemetery phase but differs in the number of 
shapes, colors, and decorations employed (Evans 1971: 225). Molitor (1988:227-28) reported 
that the wares associated with both the Tarxien Cemetery and Borġ in-Nadur phases represent 
dramatic departures from the preceding Temple Period in terms of the coarseness of the clay, the 
firing temperature, the slipping process, and the forms used. The pXRF data show that the potters 
nevertheless continued to use the same local clay sources that had been exploited in the 
preceding periods.  
The results thus further show that pottery indeed played a role in the trade and interaction 
networks that Maltese communities established with others in the central Mediterranean during 
the Borġ in-Nadur phase. The Maltese provenance for some of the Ognina samples, as suggested 
by the trace elemental analysis, lends support to the notion that Malta reemerged into the broader 
central Mediterranean interaction sphere, since it represents scientific proof that Malta was 
exporting pottery at this time. Furthermore, this study provides the first scientific evidence for 
Malta exporting pottery or anything for that matter. 
 
7.3.4 The Mycenaean Sherd  
 One sherd of particular interest is the fragment of what has been identified as a 
Mycenaean LH IIIA2-IIIB1 drinking cup or kylix (Figure 7.11) recovered from the area referred 
to as the “Double Chapel” at Borġ in-Nadur (Murray 1929:25; Tanasi & Vella 2014:65; 
Blakolmer 2005:658).The discoveries of this sherd and one other Mycenaean sherd recovered 
from Tas-Silġ (Evans 1971:227; Blakolmer 2005:658) suggest that the Mycenaeans had some 
form of contact with Malta by the Borġ in-Nadur phase. The trace elemental analysis of the 
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Mycenaean sherd from Borġ in-Nadur, however, suggests that this involvement may have been 
fairly indirect (Blakolmer 2004; Tanasi & Vella 2014). 
 
 
Figure 7.11 Photograph of Mycenaean sherd recovered from the Double Chapel at Borg in-
Nadur. 
 
 
During the Late Helladic III A.2 or III B.1 period, with which this sherd is associated, the 
Mycenaeans had regular contacts across the Mediterranean, establishing relationships with 
specific communities that served as hubs or gateways for the acquisition of metals, especially tin. 
The Mycenaeans undoubtedly took advantage of already established networks that took them to 
such places as Thapsos on the eastern coast of Sicily, where imported Mycenaean and Cypriot 
pottery has been found (Leighton 1999:147-86). Many of these imports have been recovered 
from tombs around Thapsos that also contained pottery imports from Malta, including in one 
instance a kylix similar to the one represented by the Borġ in-Nadur sherd (Tanasi & Vella 
2014:65). In considering the absence of direct contact between the Mycenaeans and Malta, it is 
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noteworthy that, while being strategically located in the central Mediterranean, the archipelago 
did not necessarily possess the resources, including the metals that Mycenaean merchants 
sought; it certainly had no significant deposits of tin. The Maltese Islands did not become an 
attractive port of call until merchants began to seek more regular contacts between the Iberian 
Peninsula and North Africa.  
In Mycenaean society, a kylix was a ceremonial drinking cup that seems to have been 
used by elites on special occasions in symposium-type gatherings. Such a vessels would have 
had special significance for their Mycenaean owners and thus may not have been traded with 
locals in Sicily and elsewhere. Several scholars have hypothesized that local potters in places 
like Thapsos made copies of these cups based on descriptions by individuals who were privy to 
private gatherings of Mycenaean elites (Vella et al. 2011:272-73) and that such local 
reproductions were eventually included in a ceremonial drinking set discovered at the Double 
Chapel that included Maltese or Maltese-type pottery (Murray 1929; Blakolmer 2005:658; 
Tanasi & Vella 2014:65). Such a set was also found in tombs at Cozzo del Pantano and at 
Matrensa in Sicily (Tanasi 2011; Tanasi & Vella 2014:65).  
 In the PCA for all of the Borġ in-Nadur-phase samples, the Mycenaean sherd plotted 
(USF 19126) in proximity to the clay samples from the top of the clay cliff at Ġnejna Bay. The 
trace elemental compositions of this sherd and the clay samples from Ġnejna Bay were 
statistically similar, thus indicating the sherd recovered at Borġ in-Nadur is likely of Maltese 
provenance. It is on this basis that I conclude that the Mycenaean fragment is in fact a Maltese 
imitation of a Mycenaean kylix. This conclusion is, again, consistent with the notion that locals 
made reproductions of vessels that Mycenaean merchants used in ceremonial contexts (Vella et 
al. 2011:272-73; Tanasi & Vella 2014:64-5).  
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 Three samples from Ognina (USF 27212, 27219, and 27226) also plotted in proximity to 
the Mycenaean sherd and the clay samples from Ġnejna Bay. Two of these (27212 and 27226) 
are believed to be from Borġ in-Nadur-style pottery and the third (27219) is considered to be 
from a style of pottery local to Thapsos (Tanasi, pers. comm. 2016). If these assumptions are 
correct, all three vessels were Maltese exports to Sicily and thus represent evidence that Malta 
maintained a trade relationship with Thapsos and other communities on the east coast of Sicily 
during the Borġ in-Nadur phase.  
 Given the above considerations, then, the resemblance between the trace elemental 
compositions of the Mycenaean sherd and the clays at Ġnejna Bay and other Maltese ceramic 
samples raises the possibility that much of the pottery found in the region that has been identified 
as Mycenaean may actually be of local manufacture. In the case of Malta, the evidence may also 
mean that Mycenaean merchants were not in regular contact, at least directly, with communities 
in the archipelago, though indirect contact may have been mediated through Malta’s social and 
trade relationships with communities like Thapsos. 
 
7.4 Malta’s Isolation and the Nature of Malta’s Involvement in Prehistoric Exchange and 
Interaction Networks 
 As discussed in Chapter 3, Robb (2001:196) has described Malta’s isolation as a self-
imposed one benefited by “an accident of geography” where the Maltese people were able to 
exercise agency in constructing their own separate and unique identity. From this perspective, 
the sea, rather than acting as a barrier between Malta and the rest of the central Mediterranean, 
facilitated communication with the outside world that the Maltese used in different ways during 
the Neolithic, Temple Period, and Bronze Age. It is in this spirit that scholars such as Gosden & 
Pavlides (1994), who argued that sea did not isolate island communities but served as a link 
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connecting islands to the wider world, and Broadbank (1993), who saw the sea as a bridge and 
not a barrier for island communities, have all recognized the potential for the sea to act “as an 
agent of transformation” (Boomert & Bright (2007:16). Therefore, Malta’s cultural divergence in 
the Temple Period, its decreased attention to interaction networks with Sicily and other places, 
and focus on intensifying ritual practice and monumental construction, can be understood as 
cultural choices rather than mere reactions to the realities of geography (Boomert & Bright 2007; 
Stoddart et al. 1993). 
The choice at this time to engage in monumental construction is of course particularly 
curious. Vella (2016:345) has observed that archaeologists have tended to focus on the decline of 
recovered obsidian in Malta and its physical location as proof of Malta’s isolation during the 
Temple Period. Malta’s insularity and location obviously did not change from the Neolithic to 
the Temple Period, though, so these considerations alone would seem a priori insufficient to 
explain Malta’s unique cultural expression during the Temple Period. Other factors must have 
been at play. 
Indeed, the sea physically separated Malta from everyone else, but the Maltese appeared 
to see opportunity in this fact during the Temple Period. It wasn’t that Malta did not maintain 
contact with places like Sicily. It was more like the Maltese had a changing relationship with the 
outside world. Whether it was external forces or internal reasons, the Maltese appear to become 
culturally introverted during the Temple Period. In this context, I find compelling Vella’s 
(2016:345) argument that the variation observed for imported lithics during the Temple Period 
reflects social manipulation by an emerging elite that controlled contact with the outside world at 
a moment of intense ritualism and the formation of an inwardly-focused worldview. These elites 
may have manipulated and limited contact with the outside world in order to secure their 
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influence. There is some evidence for this interpretation in the wasteful use of imported flint 
during this period in which imported raw materials were relatively scarce (Vella 2016:355).  
Grima (2008:38) notes in his spatial analysis of the Maltese temples within their 
surrounding landscape that the temples were positioned in close proximity to embarkation points 
to the sea. He further states that there does not seem to be any concern that the temples could 
have been seen from the sea but instead were deliberately placed in relationship to sea for a 
number of reasons. Maybe one of these reasons was that the temples served as an intermediary 
between the outside world and the Maltese community. Therefore, the Maltese people interacted 
with the outside world through the “intercession” of the priestly caste who resided in the temples 
and who may have had special knowledge necessary to successfully and safely travel outside the 
Maltese islands in order to obtain necessary raw materials and prestige goods (Vella 2016:356).  
Thus, while the model proposed by Stoddart et al. (1993) of alternating periods in which 
Malta focused either on trade and interaction or on monumental construction and ritual 
intensification is useful in discussing the nature of the archipelago’s insularity, unanswered 
questions remain regarding why Maltese communities developed as they did during the Temple 
Period and Bronze Age. Thus it is possible that the first generations of Neolithic settlers who 
arrived on Malta from Sicily, during the Għar Dalam phase, may have continued to “relate” to 
their ancestral homeland in Sicily, but by the early phases of the Temple Period this sense of 
connection had become attenuated, perhaps in connection with the regional shift reflected in the 
disintegration of trade networks throughout the central Mediterranean (Copat et al. 2010:52; 
Malone 2003:278; Robb 2001:177) and the replacement of the widespread Diana wares with 
local wares (Cazzella et al. 2011:158; Robb & Farr 2005:40). Likewise, the concomitant 
decrease in the number of settlements on the Aeolian Islands may account for the dwindling 
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obsidian distribution throughout the region, including at Skorba (Dawson 2014:232; Trump 
1966). 
The changing social environment in the central Mediterranean could thus have been the 
catalyst for what Vella (2016:356) has described as a “historical moment of clear cultural 
isolation” in which the few individuals who had the “intimate knowledge” of or connection with 
the outside world necessary to obtain resources used their privileged position to establish and 
maintain high status within Maltese society, which was further reinforced through the 
monumental construction. The temples may, however, eventually have come to serve as 
community centers charged with redistributing the island’s limited resources and those obtained 
abroad. It is in this context noteworthy that food may have been processed within the temples, as 
is suggested by the discovery of a stone trough or slab (initially thought to have been an altar) at 
the Kordin III temple on which large amounts of grain seem to have been ground into flour 
(Ashby et al. 1913:42; Evans 1971:73). 
Malta did of course reemerge into the broader interaction sphere of the Central 
Mediterranean in the later stages of the Tarxien phase. At this time, as discussed in previous 
chapters, there is evidence that conditions became more arid throughout the Mediterranean 
(Recchia & Fiorentino 2015), and these environmental changes may have encouraged small 
groups of people, perhaps from the Peloponnesus peninsula, to relocate, taking with them their 
Thermi ware (Cazzella & Recchia 2013; Recchia & Fiorentino 2015). In the context of these 
developments, people with new ideas and knowledge of the outside world may have reached 
Malta, and may over time have led Maltese communities to question the value of the symbols 
and ritual practices of the Temple Period. As a consequence of this cultural crisis, this crisis of 
the mind, Maltese communities may have chosen to devote decreasing attention to ritual 
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practices and monumental construction, as is apparent in the Tarxien Cemetery phase, at which 
time another wave of immigrants may have further transformed life on the archipelago, 
essentially turning the page on the Temple Period (Recchia & Fiorentino 2015:3) as the temples 
came to be used for new cultural practices. The only thing bridging the Tarxien phase and 
Tarxien Cultural phase was the Thermi wares but this bridge in my opinion may have only 
extended between a later stage of the Tarxien phase and early stages of the Tarxien Cemetery 
phase.  
Patton’s (1996) sociogeography model is in these respects useful in reevaluating the 
nature of Malta’s isolation and involvement in prehistoric exchange and interaction networks. 
Specifically, this model’s phases of consolidation, crisis, and replacement, discussed in Chapter 
3, help to contextualize the “cultural choices” by Maltese communities, first to pursue a unique 
culture focused on monumental construction and ritual practice at the expense of outside contacts 
during the Temple Period, and later to direct efforts away from the temples and to reengage with 
the central Mediterranean interaction sphere in the Bronze Age.  
As previously mentioned, the central Mediterranean appears to undergo regional changes 
whether socially and/or environmentally that compelled communities throughout the region to 
take a more inward approach during the late Neolithic (Copat et al. 2010:52; Malone 2003:278; 
Robb 2001:177). This along with the Maltese people potentially no longer relating to their 
ancestral connections with Sicily and elsewhere and no longer having any knowledge about these 
places may have created a “crisis” in terms of the interaction networks starting to disintegrate. 
This provided an opportunity for those individuals who still maintained knowledge about how to 
go on voyages to obtain raw materials and prestige goods throughout the Central Mediterranean 
to consolidate the efforts of the Maltese people around monumental construction (Vella 2016).  
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The process of “consolidating” around monumental construction and ritual intensification 
afforded Malta’s ruling elite class, who retained knowledge of the interaction networks 
established in the past, to control the limited interactions that were maintained with the outside 
world as a means to reinforce their position in society. Over the course of the Temple Period, 
Malta proceeded ever further down its unique path, as witnessed by its distinctive and almost 
entirely local pottery repertoire. The pXRF data further supports this as all the ceramic samples 
analyzed for the Ġgantija phase were produced from local clay sources. This is in contrast to the 
pXRF data for the ceramic samples associated with the chronological phases prior to the 
Ġgantija phase and the Bronze Age. The data for those periods show that there are some samples 
having trace elemental compositions indicating pottery being imported into Malta from Sicily 
prior to the Ġgantija phase or exported from Malta during the Bronze Age. 
Patton’s phases of consolidation, crisis and replacement, however, could be argued to 
repeat themselves once again toward the end of the Tarxien phase with the arrival of the Thermi 
ware culture into Malta. The arrival of newcomers proposed by Recchia and Fiorentino (2015) in 
later stages of the Tarxien phase may in turn have provoked a “crisis” where new ideas being 
brought into Malta caused the Maltese population to no longer relate to or find value in the 
cultural practices of the Temple Period. This may have further influenced communities to no 
longer engage in monumental construction and embellishment. Such a turn of events would 
certainly have constituted a crisis for the ruling clergy, who would have been forced to adapt to 
the changing social conditions. Therefore, the arrival of new people settling in Malta served as a 
catalyst for the Maltese population to make the cultural choice to reengage with the central 
Mediterranean interaction sphere and replace their focus on monumental construction with 
establishing relationships with Sicily and elsewhere during the Tarxien Cemetery phase. 
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Eventually, the Temple Period culture is entirely “replaced” during the Borġ in-Nadur phase. 
The pXRF data for the Bronze Age ceramic samples analyzed in this study provides further 
support for this reconstruction by showing that at least some pottery was imported into Malta 
during the Tarxien Cemetery phase and exported from Malta during the Borġ in-Nadur phase.  
 
7.5 Concluding Remarks 
 This study corroborates the hypothesis that Malta experienced alternating periods of 
interaction and ritual intensification (Patton 1996; Stoddart et al. 1993). Specifically, the results 
indicate that some of the ceramic samples from the Neolithic and the Żebbuġ phase of the 
Temple Period were made with non-local clays, which is consistent with decorative and stylistic 
similarities between the pottery repertoires of Malta’s Għar Dalam and Sicily’s Stentinello 
cultures, those of Malta’s Red Skorba culture and the Diana cultures of Sicily and Lipari, and 
those of Malta’s Żebbuġ and Sicily’s San Cano Piano Notaro cultures. Further, all of the samples 
associated with the Ġgantija phase have trace elemental compositions indicating that they were 
made from local clay sources, as is to be expected given that Maltese ceramics for this phase are 
distinct from other ceramic wares in the central Mediterranean. 
Most of the Tarxien-phase samples also have trace elemental compositions indicating that 
they were made from local clays, but there is also evidence that clay sources were being used 
during this phase that had not been accessed during the Ġgantija phase. Several of the sherds that 
may have been made with these additional clay sources were recovered at Borġ in-Nadur, which 
may have been constructed relatively late in this time period. Trump (1996:37) notes that the 
proliferation in decorative and stylistic forms suggests that the ancient potters became more 
creatively experimental to some degree in their ceramic production; therefore, it is possible these 
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ancient ceramists may have looked elsewhere for additional clay materials to use in their pottery 
production. Despite these samples having a distinctly different elemental composition from the 
rest of the Maltese ceramics and clay samples, their stylistic and decorative features are Maltese. 
It is possible that the potters used clays to make pottery in their workshops that were being 
imported into Malta from somewhere else in the central Mediterranean. However, at this point, 
this is only a hypothesis, as more data is needed to confirm the nature of the Group C samples. 
However, these clays could have traveled with the outsiders from Peloponnesus peninsula that 
may have stopped in Sicily before arriving into Malta. A more systematic study of clay outcrops 
in the region and petrographic analysis of the ceramic sherds that fit the elemental composition 
for Group C would be fruitful to support the hypothesis that the Maltese may have been using 
clays from a foreign source in their ceramic production toward later half of the Tarxien phase. 
  Further, the apparent cultural break observed between the Temple Period and the Tarxien 
Cemetery phase has led several scholars to propose that the population was entirely displaced as 
a consequence of war, pestilence, or some natural disaster (Bonanno 1993; Evans 1959; Leighton 
1999; Hughes-Clarke 2002; Trump 2002; Pace 2004; Renfrew 1973). Others have argued to the 
contrary for greater continuity during this transition and that the population was not necessarily 
displaced. As just alluded to, scholars such as Dixon (1998:55-57) have described the 
transformation observed during the Tarxien Cemetery phase in terms, not of changing 
populations, but of a changing worldview on the part of the existing population regarding the 
value of the symbolic system that developed during the Temple Period. This interpretation is 
consistent with recent research at Tas-Silġ indicating that the temples continued to be used for 
ritual practice during the Tarxien Cemetery phase. This would, therefore, show a measure of 
continuity, though these ritual practices may have differed from those of the Tarxien phase and 
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may have been rooted in a different set of cultural beliefs (Recchia 2004-2005; Cazzella & 
Recchia 2006-2007). As mentioned earlier, the sterile layer of soil observed by Zammit 
(1916:136, 1930:45) separating the pavement of the South Temple at Tarxien from a thick, gray, 
ashy layer containing Bronze Age pottery, metal implements, and burnt human remains, may 
have been laid down intentionally by the Maltese during the Tarxien Cemetery phase in order to 
prepare the space for use as a cremation cemetery. This sterile layer is found nowhere else in 
Malta. 
I accordingly conclude that the work presented here is consistent with the interpretation 
that the cultural change in Malta associated with the transition to the Bronze Age is best 
explained, not in terms of wholesale displacement of the population, but rather in terms of 
shifting attitudes within Maltese communities regarding the symbolic and cultural practices that 
developed during the Temple Period. This reevaluation of identity may have been catalyzed by 
the arrival of new people and ideas in the later stages of the Tarxien phase associated with the 
introduction of Thermi ware.  
A final consideration is the trace elemental analysis of the Borġ in-Nadur phase showing 
that some of the samples from Ognina, Sicily, are of Maltese provenance. The implication is that 
the archipelago was actively trading with Sicily and emerging from its cultural isolation to 
reengage with interaction networks connecting the Maltese with other communities in the central 
Mediterranean. As I suggest above, it is possible that the cultural changes observed in both the 
Tarxien Cemetery and Borg in-Nadur phases is one of shifting relevancy placed on the symbolic 
nature of the religious practices, monumental construction and art associated with the Temple 
Period brought about by changing worldviews within the existing population. This ultimately 
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forced the ruling elites to “modernize” in response to the influx of new ideas, thus eventually 
bringing about the new cultural framework observed in the Borġ in-Nadur phase.  
 Overall, then, the pXRF data support current archaeological reconstructions of Malta’s 
involvement in prehistoric trade and interaction networks in the central Mediterranean and also 
offer new insight into the use of additional sources of clay by Maltese potters during the Tarxien 
phase. Further, the results of this study demonstrate that the Mycenaean sherd recovered at Borġ 
in-Nadur was made from clay of a local provenance. This suggests that the Mycenaean sherd is a 
local imitation and that the Maltese indirectly interacted with Mycenaeans via intermediary 
communities such as Thapsos located on Sicily’s eastern coast. However, more research, 
including petrographic analysis and a more systematic survey of raw clay materials throughout 
the central Mediterranean, is necessary to confirm the implications of these findings.  
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CHAPTER EIGHT: CONCLUSION 
 
8.1 Introduction 
The primary aim of this research was to determine the provenance of Maltese ceramics 
from the Neolithic to the Bronze Age in order to identify potential examples of pottery and/or 
clay materials being imported into or exported from Malta. This data was then used to consider 
the role played by pottery in prehistoric trade and interaction networks in the central 
Mediterranean within the broader context of Malta’s cultural isolation during the Temple Period. 
The present research on Neolithic to Bronze Age Maltese ceramics can be poetically said to be 
like the legend of Alexander the Great and the Gordian knot. At least in the beginning of my 
study of Maltese ceramics, it felt like an insurmountable task and challenge. Only non-
destructive means were permitted to analyze the Maltese ceramics. For many years the Gordian 
knot enticed challengers to attempt to untie it but all failed. It was only Alexander who 
successfully “unraveled” the knot with one strike of his sword. The unique challenges confronted 
in the current research provided a similar challenge. How to untie the knot?  
The overall similar consistency of Malta’s geological clay formation, the relative small 
size of the Maltese islands, the insular nature of these islands, the lack of information on kiln 
sites and pottery production centers as none to date have been discovered and excavated or have 
not been noted in the academic literature as yet, and that only none destructive means were 
permitted to analyze the ceramics on premise at Malta’s National Museum of Archaeology 
excluding the possibility to include other analytical methods like thin section petrography, all 
serve to tie Malta’s prehistory and understanding of its ceramics in a knot of mystery. However, 
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like Alexander’s sword, the pXRF has afforded an opportunity to analyze Maltese ceramics non-
destructively and untie that challenging knot.  
 The data, obtained from 392 samples of Maltese ceramics and 19 samples of Maltese 
clays for six trace elements (Th, Rb, Sr, Zr, Y, and Nb) using the pXRF on location at the 
National Museum of Archaeology in Valletta, Malta, have revealed new information about 
Maltese pottery, confirming and in some cases challenging the current understanding of the roles 
of Neolithic, Temple Period, and Bronze Age ceramics in Maltese trade. This new information 
has helped to fill in the overall picture of Malta’s participation in long distance trade, and it calls 
for a reassessment of assumptions regarding Malta’s relationship with the Mycenaean world 
during the Borg in-Nadur phase.  
 
8.2 Summary of Results 
 The vast majority of samples analyzed for this study were shown to represent ceramics of 
local provenance, having a trace elemental composition similar to the clays found at Ġnejna Bay. 
The clays in this location are easily accessible and often in a relatively pure state, ready for use 
in pottery production. However, this research also showed the Maltese used a number of other 
clay outcrops throughout the island of Malta, and the evidence points to the temple communities 
at Tarxien and Mnajdra potentially employing a red clay soil called terra rossa partly in their 
ceramic production beginning in the Ġgantija phase and continuing into the Tarxien phase. This 
red clay soil can be found in proximity to both these communities.  
 The question of whether each temple community had its own ceramic workshop or 
whether there was a shared ceramic production center is particularly interesting especially 
considering the standardization noticed for the offering vessels and technical sophistication 
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observed for pottery during the Tarxien phase. As far as I am aware, there have been no kiln sites 
or ceramic workshops identified in the archaeological record. Nevertheless, the current research 
provides evidence that Maltese potters tended to share the same clay outcrops with each other., 
While it is possible that ceramic production centers may have been located in each of the temple 
communities, the elemental composition of the ceramic artfacts from each site indicate they were 
all made from the same clay sources. Based on this observation of the trace elemental data, I 
further hypothesize that ceramics were produced from a shared workshop that distributed the 
wares to all the temples on the Maltese islands. This may especially be the case in the Tarxien 
phase when as stated previously offering bowls appear to be more standardized.  
 Considering the size of the island of Malta, shared ceramic workshops would not be 
unrealistic. In an ethnohistorical study of pottery production in Sardinia during World War II 
when Sardinia found itself in an isolated condition, Annis & Geertman’s (1987) determined that 
the production workshops in Pabillons, Sardinia, controlled the production of their famous 
cooking wares and their distribution throughout Sardinia. Men transported ceramic cooking ware 
by a horse-drawn cart from Pabillons to the furthest distances and then walked their way back to 
Pabillons. Malta is considerably smaller than Sardinia and easier to traverse. As indicated 
previously, my analysis indicates that pottery from each of the temple sites are made of clays 
from the same clay sources. This would support the notion that there was a shared workshop 
among the temple communities. However, it could also mean that potters in each of the temple 
communities simply shared the same sources. Furthermore, the data may also simply be 
reflecting that the clay outcrops in Malta are generally homogenous throughout the island. 
 As noted, the pXRF evidence corroborates what has been observed using traditional 
methods by such archaeologists as Evans (1971) and Trump (1966), who argued that similarities 
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in the shapes, decorations, and finishes among the pottery repertoires of Sicily, the Aeolian 
Islands, southern Italy, and Malta show the influence of other cultures on Maltese pottery 
production. The results confirm that pottery played a more significant role in Malta’s trade 
relations during the Neolithic and Bronze Ages, and indicate the absence of foreign imports 
during the Temple Period except perhaps for the Żebbuġ phase. The trace element compositions 
of the Neolithic and Żebbuġ-phase wares, on the other hand, suggest that there are examples of 
ceramic imports into Malta during these periods. This research thus provides additional evidence 
for shared cultural practices among the Stentinello and Diana cultures in Sicily and Neolithic 
Malta and suggests that these cultural ties may have lasted until the Żebbuġ phase.  
The fact that the pXRF data identified no ceramic imports from the Ġgantija phase and 
most of the Tarxien phase is consistent with observations regarding the uniqueness of the shapes 
and decorative styles of Maltese pottery at this time. It was also during these two phases that a 
reduction occurred in the number of other imports, such as obsidian. It is based on this kind of 
evidence that the cultural focus in Malta is thought to have shifted from connections with 
communities outside the archipelago to the development of a unique culture in which the 
emerging elite reinforced its status by exercising exclusive control over trade (Stoddart et al. 
1993; Patton 1996; Robb 2001; Vella 2016).  
At the same time, however, there appears to be additional clay sources being accessed for 
use in some of the ceramics made during the Tarxien Phase, which showed statistically distinct 
elemental compositions from the majority of the Maltese ceramic and all the Maltese clay 
samples included in this study. The clay for the vessels represented by these samples must have 
come from either an outcrop that was not sampled for this study, and that is perhaps no longer 
accessible, or from an outcrop outside Malta. Taking into account the spread of Thermi ware into 
	  	   220 
Malta and the potential for small groups of people arriving into Malta and settling next to the 
existing Maltese communities (Recchia & Fiorentino 2015), I have suggested that these new 
arrivals may have brought with them not only items such as raw clay to trade with local Maltese 
potters but new ideas and knowledge about the world outside of Malta. I further suggest as 
additional groups of people settled during the Tarxien Cemetery phase and introduced the 
Maltese people to new knowledge, this would have catalyzed the reemergence of Malta from the 
isolation that characterized the Temple Period and brought about cultural changes that were 
observed throughout the Bronze Age resulting in the Maltese population shifting its focus away 
from monumental construction to a focus on maintaining relationships with the outside world. 
The work presented here thus suggests that pottery did not play a role in Malta’s connectivity 
with the outside world during the Temple Period; however, it raises new questions about the 
apparent use of new clay sources during Tarxien phase. 
Finally, this research provides the first evidence that pottery was actively exported during 
the Bronze Age; specifically, the pXRF data suggest that Maltese wares can be found in Sicily as 
early as the Borġ in-Nadur phase. In addition, the results provide new insights into Malta’s 
participation in long distant trade involving the Aegean. However, the trace elemental 
composition of the Mycenaean sherd recovered Borġ in-Nadur indicates a Maltese provenance, 
suggesting that it represents a local Maltese reproduction of a Mycenaean ceremonial drinking 
cup. This finding is consistent with the notion that Malta only indirectly participated in 
Mycenaean trade through the mediation of its relationship with Thapsos serving as a gateway 
community for Mycenaean merchants who were looking for raw materials such as tin (Tanasi & 
Vella 2014). The pXRF data for some of the Thapsos samples included in this study indicate 
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they are of a Maltese provenance. This provides additional support for Malta’s relationship with 
Thapsos and the indirection nature of Malta’s contact with the Mycenaeans. 
 
8.3 Future Research Considerations 
 As discussed in the introduction, island societies are often cited as ideal laboratories in 
which to study cultural change (Patton 1996). The research conducted thus far on the provenance 
of Maltese ceramics has laid a foundation for exploring further questions regarding the cultural 
practices on Malta during the Neolithic, Temple Period, and Bronze Age. The trace element 
compositional data collected here could thus be combined with future petrographic studies in 
order to develop new insights into the production of ceramic fabrics and into technological 
changes over time. Perhaps most importantly, a more systematic and extensive survey of 
geological clay sources throughout the central Mediterranean and Malta should be conducted in 
order to provide the basis for a more comprehensive understanding of the role of ceramics in 
trade and other interaction networks in the central Mediterranean. The results of such a study 
would make it possible to address questions raised here regarding whether the additional clay 
sources that were accessed during the Tarxien phase were local or foreign.  
 Research on ancient trade patterns and the effects of trade and interaction spheres on 
cultural change makes it possible to understand better the mechanisms and vectors of societal 
evolution, particularly in regard to power relationships and group identity. These considerations 
have particular relevance today, since the world is in a manner of speaking shrinking as a 
consequence of technological advancements that are bringing new ideas and cultural practices 
into communities that challenge the ways in which individuals in these communities relate to 
their traditions and to each other and the relevance of traditional practices and beliefs.  
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From improvements in oars and sails that allowed ancient people to travel further and 
faster to the development of the Internet, ideas have circulated and continue to do so, and with 
the exchange of new ideas comes the potential for the profound transformation of people and 
communities. Archaeology offers an opportunity to come to a more full understanding of the 
processes of cultural change and of how people relate to their cultural practices over time, 
including new insights into how the spread of information through interaction networks affects 
power relationships. From this perspective, the present study provides a better understanding of 
not only Malta’s past but also of how change can be brought about and can shape a community’s 
identity. Malta’s insularity represents an opportunity, a laboratory of prehistory, to explore this 
type of change and in the process to improve our understanding of ourselves, collectively and 
individually, in relationship with each other. It is accordingly important that the lessons offered 
in this and similar studies be shared with as many people as possible so that the past can inform 
the future. The research documented here can thus be of use in the context of museums, 
classrooms, and websites, including social media, through which the data can be made widely 
available to the public. To this end, this study is being offered to the National Museum of 
Archaeology for use in its educational programs and to expand the knowledge base regarding 
Maltese ceramics, and Mediterranean ceramics more generally, from the Neolithic to the Bronze 
Ages.  
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APPENDIX A 
 
CHART OF COMMON DECORATIVE MOTIFS AND STYLES AND FABRIC-WARE 
TYPES FOR EACH PHASE OF MALTA’S PREHISTORIC CULTURAL SEQUENCE 
AND COMPARISON TO OTHER OTHER CULTURES IN THE CENTRAL 
MEDITERRANEAN  
 
 
Cultural Phase Common Decorative Motifs and Styles 
Fabric-Ware Type / Similarities to 
Other Cultures  
Neolithic 
Għar Dalam 
Impressed Decoration; White 
paste made of Gypsum usually 
filled lines before firing; Jabs 
(Finger Nails), Zigzag Lines, 
Rectilinear Arrangements; 
Fine ware usually high 
burnished  
  Dark Grey, Brownish or Yellow Color; 
Fine Ware has thinner walls than Coarse 
Ware and Coarse Ware is thick and gritty 
with a dark core and light surface. 
Strong Similarities Shared with Stentinello 
Pottery 
Grey Skorba 
Decoration Primarily Absent; 
Highly Polished; No Signs of 
Slip  
Fabric is compact, dark grey ware with 
small white inclusions  
Red Skorba 
Incised Before Firing (Paired 
Cs and Ss); Red Slip 
Characteristic of this Phase  
Grey ware with white speckle common in 
the fabric (likely ground up limestone)   
  
Red Slip and Trumpet Handles similar to 
that of the Diana Wares in Sicily and the 
Aeolian Islands  
Early Temple Period 
Żebbuġ 
 Deeply Incised Lines applied 
before or after firing; 
horizontal lines inside the lip 
below the rim common; Often 
parallel lines usually zigzags 
rather than straight line; 
Schematized representations of 
human figures; painted sherds 
that mimic incised lines; 
Yellow ware usually with 
incised lines filled with red 
ochre  
Hard-fired, more brittle, and lacks the 
white grit from previous phases; Grey 
Ware often decorated and polished and 
coarser, less well-fired ware, having yellow 
surface sometimes polished but often matte     
   
Deeply incised and narrow patterns of one 
to four parallel lines, usually bordered by 
dots or wavy lines and bands filled with 
dots, scratched lines inside the lips, small 
shoulder bowl with high strap handle and 
small ovoid jar all have associations with 
the San Cono-Piano Notaro Culture in 
Sicily  
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Cultural Phase Common Decorative Motifs and Styles 
 
Fabric-Ware Type / Similarities to 
Other Cultures 
 
Mġarr 
 Scratch nicked rims replace 
dimpled ones found in 
Żebbuġ phase; White paste 
is filled in the broad lines 
that replace the narrow lines 
of the Żebbuġ phase, often 
with a red ochre wash; 
Common design is parallel 
lines that eventually 
intersect thus 
foreshadowing the comet 
motif in the Ġgantija; 
Sometimes lines are fringed 
with scratches  
Style similar to Żebbuġ phase; Well-
fired, dark or black in color; 
Transitional Phase  
Ġgantija 
Decoration is mainly 
scratch lines and hatched or 
crosshatched marks applied 
after firing that are 
encrusted with red ochre; 
Comet and Checkerboard 
patterns common 
Mainly fine ware; grey, black brown or 
mottled with blotches of orange or 
yellow – Megalithic Temples Begin to 
be Built in Malta 
Full Temple Period 
Tarxien (+Saflieni) 
Marked variation in 
decorative motifs and 
shapes; incised, scratch, 
plastic and impressed, 
studded and painted 
decorations; volute, studded 
and pitting common; 
surfaces sliped in variety 
shades of grey and always 
polished  
Clay fabric initially appears coarser but 
develops into a more hard-fired and 
highly polished ware; Noted 
smoothness and precision having a 
metal like quality to the surface; six 
fabric types identified; greater 
standardization especially seen in the 
cups; Sandy ware appear for the first 
time and is never burnished; Offering 
bowls appear to be massed produced  
  
 
Break in Dated Cultural Sequence  
No Dated Sites, No Distinct 
Cultural Evidence    
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Cultural Phase Common Decorative Motifs and Styles 
 
Fabric-Ware Type / Similarities to 
Other Cultures 
 
Early Bronze Age 
Tarxien Cemetery 
 
Incised; Curves abandoned 
and now lines are strictly 
rectilinear; Pebbled burnished; 
Thick slip or outer layer of 
finer clay added; 
Crosshatching with lighter line 
or even rows of dots produced 
by impressing within the 
heavier outlines common 
pattern; Unique figurines 
  
   
Coarser, thicker, and more gritty fabric 
than previous phases thus indicating a 
technological break; Hard Fabric, well-
fired and handmade; Unique shapes and 
Askois  
 
 
Shape and technical similarities to the 
Capo Graziano culture but more highly 
decorated with incised motifs  
 
Middle Bronze Age 
Borġ in-Nadur 
Linear and geometric 
decorative motifs, mainly on 
fine ware; Red slip common; 
Pellets reappear, often set into 
an incised groove or placed on 
the face of a handle   
 
Technical continuity from the Tarxien 
Cemetery phase but marked differences in 
common red slip and often baked almost to 
a crackling surface finish; Core is black; 
Mainly two fabric types, Fabric A 
characterized by a red slip and Fabric B 
having spatic calcite added to the paste; 
Pottery more standardized  
 
 
Borġ in-Nadur pottery is found in Sicily, 
and there is an association with the 
Thapsos culture (Shared Ceremonial 
Drinking Set that included Maltese-Type 
Pottery, Thapsos Pottery, and Mycenaean 
forms resembling a Kylix) 
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APPENDIX B 
 
SITE CONTEXT SUMMARY AND IDENTIFICATION OF VESSEL TYPE FOR EACH 
SAMPLE INCLUDED IN THIS STUDY 
 
 
USF # Site Vessel / 
SherdType 
Location Phase 
19048 Ġgantija - Temple Context Wall Sherd  Island of Gozo Ggantija 
19049 Ġgantija - Temple Context Rim Sherd  Island of Gozo Ggantija 
19050 Ġgantija - Temple Context Rim Sherd Island of Gozo Ggantija 
19051 Ġgantija - Temple Context Rim Sherd Island of Gozo Ggantija 
19052 Ġgantija - Temple Context Bowl Island of Gozo Ggantija 
19053 Ġgantija - Temple Context Jar  Island of Gozo Ggantija 
19054 Ġgantija - Temple Context Wall Sherd  Island of Gozo Ggantija 
19055 Ġgantija - Temple Context Rim Sherd Island of Gozo Ggantija 
19056 Ġgantija - Temple Context Rim Sherd Island of Gozo Ggantija 
19057 Ġgantija - Temple Context Rim Sherd Island of Gozo Ggantija 
19058 Ġgantija - Temple Context Wall Sherd  Island of Gozo Ggantija 
19059 Ġgantija - Temple Context Bowl  Island of Gozo Tarxien 
19060 Ġgantija - Temple Context Rim Sherd Island of Gozo Tarxien 
19061 Ġgantija - Temple Context Rim Sherd Island of Gozo Tarxien 
19062 Ġgantija - Temple Context Vase Island of Gozo Tarxien 
19063 Ġgantija - Temple Context Handle  Island of Gozo Tarxien 
19064 Ġgantija - Temple Context Bowl  Island of Gozo Tarxien 
19065 Ġgantija - Temple Context Bowl Island of Gozo Tarxien 
19066 Ġgantija - Temple Context Bowl Island of Gozo Tarxien 
19067 Ġgantija - Temple Context Bowl Island of Gozo Tarxien 
19068 Ġgantija - Temple Context Bowl/Dish  Island of Gozo Tarxien 
19069 Ġgantija - Temple Context Rim Sherd Island of Gozo Tarxien 
Cemetery 
19070 Ġgantija - Temple Context Rim Sherd Island of Gozo Tarxien 
Cemetery 
19071 Ġgantija - Temple Context Wall Sherd  Island of Gozo Tarxien 
Cemetery 
19072 Ġgantija - Temple Context Rim Sherd Island of Gozo Tarxien 
Cemetery 
19073 Ġgantija - Temple Context Bowl Island of Gozo Tarxien 
Cemetery 
19074 Ġgantija - Temple Context Bowl Island of Gozo Tarxien 
Cemetery 
19075 Ġgantija - Temple Context Globular Bowl  Island of Gozo Tarxien 
Cemetery 
19076 Ġgantija - Temple Context Rim Sherd Island of Gozo Tarxien 
Cemetery 
19077 Ġgantija - Temple Context Handle  Island of Gozo Tarxien 
Cemetery 
19078 Ġgantija - Temple Context Bowl Island of Gozo Tarxien 
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Cemetery 
19079 Ġgantija - Temple Context Jar Island of Malta Tarxien 
19080 Ġgantija - Temple Context High Neck Jar Island of Malta Tarxien 
19081 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Carinated Bowl Island of Malta Tarxien 
19082 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Closed Vessel Island of Malta Tarxien 
19083 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Unkown Island of Malta Tarxien 
19084 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Open Vessel Island of Malta Tarxien 
19085 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Jar Island of Malta Tarxien 
19086 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Carinated Shape Island of Malta Tarxien 
19087 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Strap Handle Island of Malta Tarxien 
19088 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Strap Handle Island of Malta Tarxien 
19089 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Carinated Bowl Island of Malta Tarxien 
19090 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Carinated Bowl Island of Malta Tarxien 
19091 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Everte Rim Island of Malta Tarxien 
19092 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Vessel Island of Malta Tarxien 
19093 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Amphora Island of Malta Tarxien 
19094 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Everte Rim Island of Malta Tarxien 
19095 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Open Vessel Island of Malta Tarxien 
19096 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Indistinct Rim Island of Malta Tarxien 
19097 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Large Vessel Island of Malta Tarxien 
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19098 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Inverted Rim Island of Malta Tarxien 
19099 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Everte Rim Island of Malta Tarxien 
19100 Borġ in-Nadur - Sanctuary or 
Main Enclosure - Temple 
Context 
Base Island of Malta Tarxien 
19101 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Helmet Vessel Island of Malta Tarxien 
Cemetery 
19102 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Strap Handle Island of Malta Tarxien 
Cemetery 
19103 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Medium Vessel Island of Malta Tarxien 
Cemetery 
19104 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Carinated Bowl Island of Malta Tarxien 
Cemetery 
19105 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Closed Vessel Island of Malta Tarxien 
Cemetery 
19106 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Footed Cup Island of Malta Tarxien 
Cemetery 
19107 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Medium Jar Island of Malta Tarxien 
Cemetery 
19108 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Jar Island of Malta Tarxien 
Cemetery 
19109 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Bowl Island of Malta Tarxien 
Cemetery 
19110 Borġ in-Nadur - Period of 
Reuse/Settlement Context 
Closed Vessel Island of Malta Tarxien 
Cemetery 
19111 Borġ in-Nadur - Settlement 
Context 
Conical Bowl Island of Malta Borg in-Nadur 
19112 Borġ in-Nadur - Settlement 
Context 
Conical Bowl Island of Malta Borg in-Nadur 
19113 Borġ in-Nadur - Settlement 
Context 
Conical Bowl Island of Malta Borg in-Nadur 
19114 Borġ in-Nadur - Settlement 
Context 
Medium Size 
Vessel 
Island of Malta Borg in-Nadur 
19115 Borġ in-Nadur - Settlement 
Context 
Medium Size 
Vessel 
Island of Malta Borg in-Nadur 
19116 Borġ in-Nadur - Settlement 
Context 
Medium Size 
Vessel 
Island of Malta Borg in-Nadur 
19117 Borġ in-Nadur - Settlement 
Context 
Medium Size 
Vessel 
Island of Malta Borg in-Nadur 
19118 Borġ in-Nadur - Settlement 
Context 
Axe-Tipped 
Handle for a 
Smal to Medium 
Open Vessel 
Island of Malta Borg in-Nadur 
19119 Borġ in-Nadur - Settlement 
Context 
Medium Vessel Island of Malta Borg in-Nadur 
19120 Borġ in-Nadur - Settlement 
Context 
Vessel Island of Malta Borg in-Nadur 
19121 Borġ in-Nadur - Settlement Axe Handle Island of Malta Borg in-Nadur 
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19122 Borġ in-Nadur - Settlement 
Context 
Large Storage Jar Island of Malta Borg in-Nadur 
19123 Borġ in-Nadur - Settlement 
Context 
Discoidal lid  Island of Malta Borg in-Nadur 
19124 Borġ in-Nadur - Settlement 
Context 
Strap Handle Island of Malta Borg in-Nadur 
19125 Borġ in-Nadur - Settlement 
Context 
Indistinct Rim Island of Malta Borg in-Nadur 
19126 Borġ in-Nadur - Double 
Chapel - Ceremonial Context 
Mycenaean 
Sherd/Kylix 
Island of Malta Borg in-Nadur 
19127 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Carinated Bowl Island of Malta Zebbug 
19128 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Striated Bowl Island of Malta Zebbug 
19129 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Wall Sherd  Island of Malta Zebbug 
19130 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Wall Sherd  Island of Malta Zebbug 
19131 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Dish Island of Malta Zebbug 
19132 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Flutted Jar Island of Malta Zebbug 
19133 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Mnajdra Dish Island of Malta Zebbug 
19134 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Amphora Island of Malta Zebbug 
19135 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Lug Handle Island of Malta Mgarr 
19136 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Lug Handle Island of Malta Mgarr 
19137 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Lug Handle Island of Malta Mgarr 
19138 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Lug Handle Island of Malta Mgarr 
19139 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Large Handle  Island of Malta Mgarr 
19140 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Large Vase Island of Malta Mgarr 
19141 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Wall Sherd Island of Malta Mgarr 
19142 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Jar  Island of Malta Mgarr 
19143 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Jar Island of Malta Mgarr 
19144 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Ggantija 
19145 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle Island of Malta Ggantija 
19146 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Ggantija 
19147 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle Island of Malta Ggantija 
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19148 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle Island of Malta Ggantija 
19149 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Ggantija 
19150 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Ggantija 
19151 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Ggantija 
19152 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle Island of Malta Ggantija 
19153 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19154 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19155 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19156 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19157 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19158 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19159 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19160 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Ggantija 
19161 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Figurine 
(Sleeping Lady) 
Island of Malta Saflieni 
19162 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Small Footed Jar Island of Malta Tarxien 
19163 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Carinated Bowl Island of Malta Tarxien 
19164 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Carinated Bowl Island of Malta Tarxien 
19165 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Carinated Bowl Island of Malta Tarxien 
19166 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Jar  Island of Malta Tarxien 
19167 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19168 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19169 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19170 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19171 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19172 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19173 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19174 Hypogeum of Ħal-Saflieni - Rim Sherd Island of Malta Tarxien 
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19175 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19176 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19177 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19178 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19179 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19180 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19181 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Carinated Bowl Island of Malta Tarxien 
19182 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19183 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Rim Sherd Island of Malta Tarxien 
19184 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Jar Island of Malta Tarxien 
Cemetery 
19185 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Jar Lip Island of Malta Tarxien 
Cemetery 
19186 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Strap Handle  Island of Malta Tarxien 
Cemetery 
19187 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Plain lug-handle Island of Malta Tarxien 
Cemetery 
19188 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Tarxien 
Cemetery 
19189 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Beaker Shaped Island of Malta Borg in-Nadur 
19190 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Handle  Island of Malta Borg in-Nadur 
19191 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Cup Lip  Island of Malta Borg in-Nadur 
19192 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Cup Lip  Island of Malta Borg in-Nadur 
19193 Hypogeum of Ħal-Saflieni - 
Funerary Context 
Wall Sherd Island of Malta Borg in-Nadur 
19194 Mnajdra - Temple Context Jar Island of Malta Ggantija 
19195 Mnajdra - Temple Context Large Saucer  Island of Malta Ggantija 
19196 Mnajdra - Temple Context Wall Sherd Island of Malta Ggantija 
19197 Mnajdra - Temple Context Wall Sherd Island of Malta Ggantija 
19198 Mnajdra - Temple Context Open Dish  Island of Malta Ggantija 
19199 Mnajdra - Temple Context Jar Island of Malta Ggantija 
19200 Mnajdra - Temple Context Jar Island of Malta Ggantija 
19201 Mnajdra - Temple Context Pointed Handle Island of Malta Ggantija 
19202 Mnajdra - Temple Context Pointed Handle Island of Malta Ggantija 
19203 Mnajdra - Temple Context Bowl Island of Malta Ggantija 
19204 Mnajdra - Temple Context Bowl Island of Malta Ggantija 
19205 Mnajdra - Temple Context Jar Island of Malta Ggantija 
19206 Mnajdra - Temple Context Bowl Island of Malta Ggantija 
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19207 Mnajdra - Temple Context Pointed Handle Island of Malta Ggantija 
19208 Mnajdra - Temple Context Dish Island of Malta Tarxien 
19209 Mnajdra - Temple Context Dish Island of Malta Tarxien 
19210 Mnajdra - Temple Context Bowl Island of Malta Tarxien 
19211 Mnajdra - Temple Context Bowl Island of Malta Tarxien 
19212 Mnajdra - Temple Context Bowl Island of Malta Tarxien 
19213 Mnajdra - Temple Context Bowl Island of Malta Tarxien 
19214 Mnajdra - Temple Context Dish Island of Malta Tarxien 
19215 Mnajdra - Temple Context Dish  Island of Malta Tarxien 
19216 Mnajdra - Temple Context Jar/Dish Island of Malta Tarxien 
19217 Mnajdra - Temple Context Wall Sherd Island of Malta Tarxien 
19218 Mnajdra - Temple Context Rim Sherd Island of Malta Tarxien 
19219 Mnajdra - Temple Context Wall Sherd Island of Malta Tarxien 
19220 Mnajdra - Temple Context Disk Island of Malta Tarxien 
19221 Mnajdra - Temple Context Bowl Island of Malta Tarxien 
19222 Mnajdra - Temple Complex - 
Reuse/ Possible Habitation 
Context 
Jar Island of Malta Tarxien 
Cemetery 
19223 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Ghar Dalam 
19224 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Ghar Dalam 
19225 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Ghar Dalam 
19226 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Ghar Dalam 
19227 Skorba - Village -Settlement 
Context 
Base Island of Malta Ghar Dalam 
19228 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19229 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19230 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19231 Skorba - Village -Settlement 
Context 
Pedestal Base Island of Malta Grey Skorba 
19232 Skorba - Village -Settlement 
Context 
Snout 
Sherd/Possible 
Ovoid Jar 
Island of Malta Grey Skorba 
19233 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19234 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19235 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Grey Skorba 
19236 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19237 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Grey Skorba 
19238 Skorba - Village -Settlement 
Context 
Open Vessel  Island of Malta Grey Skorba 
19239 Skorba – Village Settlement Rim Sherd Island of Malta Grey Skorba 
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19240 Skorba - Village -Settlement 
Context 
Ladle Island of Malta Red Skorba 
19241 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Red Skorba 
19242 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Red Skorba 
19243 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Red Skorba 
19244 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Red Skorba 
19245 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Red Skorba 
19246 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Red Skorba 
19247 Skorba - Village -Settlement 
Context 
Jar Island of Malta Red Skorba 
19248 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Red Skorba 
19249 Skorba - Village -Settlement 
Context 
Small Bowl Island of Malta Red Skorba 
19250 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Red Skorba 
19251 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Zebbug 
19252 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Zebbug 
19253 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Zebbug 
19254 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Zebbug 
19255 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Zebbug 
19256 Skorba - Village -Settlement 
Context 
Strap Handle Island of Malta Zebbug 
19257 Skorba - Beneath the Walls of 
West Temple - Settlement 
Context 
Rim Sherd Island of Malta Zebbug 
19258 Skorba - Beneath the Walls of 
West Temple - Settlement 
Context 
Rim Sherd Island of Malta Zebbug 
19259 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Zebbug 
19260 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Zebbug 
19261 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Zebbug 
19262 Skorba - Village -Settlement 
Context 
Rim Sherd Island of Malta Zebbug 
19263 Skorba- Behind the West 
Temple - Settlement Context 
Wall Sherd Island of Malta Mgarr 
19264 Skorba - Village -Settlement 
Context 
Wall Sherd Island of Malta Mgarr 
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19265 Skorba -Hut/Settlement 
Context 
Wall Sherd Island of Malta Ggantija 
19266 Skorba - West Temple - Ritual 
Context 
Base Island of Malta Ggantija 
19267 Skorba - West Temple - Ritual 
Context 
Wall Sherd Island of Malta Ggantija 
19268 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Ggantija 
19269 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Ggantija 
19270 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Ggantija 
19271 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Ggantija 
19272 Skorba - West Temple - Ritual 
Context 
Lug Handle Island of Malta Ggantija 
19273 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Ggantija 
19274 Skorba - West Temple - Ritual 
Context 
Jar Island of Malta Ggantija 
19275 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19276 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19277 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19278 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19279 Skorba - West Temple - Ritual 
Context 
Carinated Bowl Island of Malta Tarxien 
19280 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19281 Skorba - West Temple - Ritual 
Context 
Carinated Bowl Island of Malta Tarxien 
19282 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19283 Skorba - West Temple - Ritual 
Context 
Wall Sherd Island of Malta Tarxien 
19284 Skorba - West Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19285 Skorba - East Temple - Ritual 
Context 
Carinated Bowl Island of Malta Tarxien 
19286 Skorba - East Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19287 Skorba - East Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19288 Skorba - East Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19289 Skorba - East Temple - Ritual 
Context 
Nose Bridge Island of Malta Tarxien 
19290 Skorba - East Temple - Ritual 
Context 
Carinated Bowl Island of Malta Tarxien 
19291 Skorba - East Temple - Ritual Wall Sherd Island of Malta Tarxien 
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19292 Skorba - East Temple - Ritual 
Context 
Rim Sherd Island of Malta Tarxien 
19293 Skorba - East Temple - Ritual 
Context 
Wall Sherd Island of Malta Tarxien 
19294 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Wall Sherd Island of Malta Tarxien 
Cemetery 
19295 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Strap Handle Island of Malta Tarxien 
Cemetery 
19296 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Handle  Island of Malta Tarxien 
Cemetery 
19297 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Rim Sherd Island of Malta Tarxien 
Cemetery 
19298 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Wall Sherd Island of Malta Tarxien 
Cemetery 
19299 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Wall Sherd Island of Malta Tarxien 
Cemetery 
19300 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Wall Sherd Island of Malta Tarxien 
Cemetery 
19301 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Wall Sherd Island of Malta Tarxien 
Cemetery 
19302 Skorba - West Temple - Period 
of Reuse - Possible Ritual 
/Settlement Context 
Handle  Island of Malta Borg in-Nadur 
19303 Ta’ Trapna Tomb - Funerary 
Context 
Wall Sherd Island of Malta Stick Figure 
(Ta’ Trapna-
Zebbug) 
19304 Ta' Ħaġrat - Temple Context Trumpet Handle Island of Malta Red Skorba 
19305 Ta' Ħaġrat - Temple Context Wall Sherd Island of Malta Grey Skorba 
19306 Ta' Ħaġrat - Temple Context Jar  Island of Malta Grey Skorba 
19307 Ta' Ħaġrat - Temple Context Trumpet Handle Island of Malta Red Skorba 
19308 Ta' Ħaġrat - Temple Context Vertical Wall 
Cup 
Island of Malta Red Skorba 
19309 Ta' Ħaġrat - Temple Context Cup/Bowl Island of Malta Zebbug 
19310 Ta' Ħaġrat - Temple Context Cup/Bowl Island of Malta Zebbug 
19311 Ta' Ħaġrat - Temple Context Jar Island of Malta Zebbug 
19312 Ta' Ħaġrat - Temple Context Cup/Bowl Island of Malta Zebbug 
19313 Ta' Ħaġrat - Temple Context Carinated Bowl Island of Malta Zebbug 
19314 Ta' Ħaġrat - Temple Context Carinated Bowl Island of Malta Zebbug 
19315 Ta' Ħaġrat - Temple Context Open Dish  Island of Malta Zebbug 
19316 Ta' Ħaġrat - Temple Context Cup/Jar Island of Malta Zebbug 
19317 Ta' Ħaġrat - Temple Context Cup/Jar Island of Malta Zebbug 
19318 Ta' Ħaġrat - Temple Context Dish Island of Malta Ggantija 
19319 Ta' Ħaġrat - Temple Context Baggy Bowl  Island of Malta Ggantija 
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19320 Ta' Ħaġrat - Temple Context Baggy Bowl  Island of Malta Ggantija 
19321 Ta' Ħaġrat - Temple Context Baggy Bowl  Island of Malta Ggantija 
19322 Ta' Ħaġrat - Temple Context Jar Island of Malta Ggantija 
19323 Ta' Ħaġrat - Temple Context Jar Island of Malta Ggantija 
19324 Ta' Ħaġrat - Temple Context Jar Island of Malta Ggantija 
19325 Ta' Ħaġrat - Temple Context Jar Island of Malta Ggantija 
19326 Ta' Ħaġrat - Temple Context Strap Handle Island of Malta Ggantija 
19327 Ta' Ħaġrat - Temple Context Strap Handle Island of Malta Ggantija 
19328 Ta' Ħaġrat - Temple Context Pointed Handle Island of Malta Ggantija 
19329 Ta' Ħaġrat - Temple Context Pointed Handle Island of Malta Ggantija 
19330 Ta' Ħaġrat - Temple Context Carinated Bowl Island of Malta Saflieni  
19331 Ta' Ħaġrat - Temple Context Carinated Bowl Island of Malta Saflieni  
19332 Ta' Ħaġrat - Temple Context Dish  Island of Malta Saflieni  
19333 Ta' Ħaġrat - Temple Context Rim Sherd Island of Malta Saflieni  
19334 Ta' Ħaġrat - Temple Context Rim Sherd Island of Malta Saflieni  
19335 Ta' Ħaġrat - Temple Context Rim Sherd Island of Malta Saflieni  
19336 Ta' Ħaġrat - Temple Context Bowl  Island of Malta Saflieni  
19337 Ta' Ħaġrat - Temple Context Bowl Island of Malta Saflieni  
19338 Ta' Ħaġrat - Temple Context Bowl  Island of Malta Saflieni  
19339 Ta' Ħaġrat - Temple Context Bowl Island of Malta Saflieni  
19340 Ta' Ħaġrat - Temple Context Bowl  Island of Malta Saflieni  
19341 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
19342 Ta' Ħaġrat - Temple Context  Island of Malta Tarxien 
19343 Ta' Ħaġrat - Temple Context Bowl Island of Malta Tarxien 
19344 Ta' Ħaġrat - Temple Context  Island of Malta Tarxien 
19345 Ta' Ħaġrat - Temple Context Dish Island of Malta Tarxien 
19346 Ta' Ħaġrat - Temple Context Bowl Island of Malta Tarxien 
19347 Ta' Ħaġrat - Temple Context Vessel  Island of Malta Tarxien 
19348 Ta' Ħaġrat - Temple Context Offering Bowl Island of Malta Tarxien 
19349 Ta' Ħaġrat - Temple Context Uncertain Island of Malta Tarxien 
19350 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
19351 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
19352 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
19353 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
19354 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
Cemetery 
19355 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
Cemetery 
19356 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
Cemetery 
19357 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
Cemetery 
19358 Ta' Ħaġrat - Temple Context Vessel Island of Malta Tarxien 
Cemetery 
19359 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
Cemetery 
19360 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
Cemetery 
19361 Ta' Ħaġrat - Temple Context Jar Island of Malta Tarxien 
Cemetery 
19362 Ta' Ħaġrat - Temple Context Bowl  Island of Malta Tarxien 
Cemetery 
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19363 Ta' Ħaġrat - Temple Context Bowl  Island of Malta Tarxien 
Cemetery 
19364 Ta' Ħaġrat - Temple Context Vessel Island of Malta Tarxien 
Cemetery 
19365 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
Cemetery 
19366 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
Cemetery 
19367 Ta' Ħaġrat - Temple Context Vessel Island of Malta Tarxien 
Cemetery 
19368 Ta' Ħaġrat - Temple Context Bowl  Island of Malta Tarxien 
Cemetery 
19369 Ta' Ħaġrat - Temple Context Vessel  Island of Malta Tarxien 
Cemetery 
19370 Ta' Ħaġrat - Temple Context Jar/Pot  Island of Malta Tarxien 
Cemetery 
19371 Ta' Ħaġrat - Temple Context Vessel Island of Malta Tarxien 
Cemetery 
19372 Ta' Ħaġrat - Temple Context Jar  Island of Malta Tarxien 
Cemetery 
19373 Ta' Ħaġrat - Temple Context Vessel Island of Malta Borg in-Nadur 
19374 Ta' Ħaġrat - Temple Context Vessel Island of Malta Borg in-Nadur 
19375 Ta' Ħaġrat - Temple Context Bowl Island of Malta Borg in-Nadur 
19376 Ta' Ħaġrat - Temple Context Cup/Bowl Island of Malta Borg in-Nadur 
19377 Ta' Ħaġrat - Temple Context Vessel Island of Malta Borg in-Nadur 
19378 Ta' Ħaġrat - Temple Context Vessel Island of Malta Borg in-Nadur 
19379 Ta' Ħaġrat - Temple Context Cup  Island of Malta Borg in-Nadur 
19380 Ta' Ħaġrat - Temple Context Jar Island of Malta Borg in-Nadur 
19381 Ta' Ħaġrat - Temple Context Vessel Island of Malta Borg in-Nadur 
19382 Ta' Ħaġrat - Temple Context Cup  Island of Malta Borg in-Nadur 
19383 Ta' Ħaġrat - Temple Context Wall Sherd Island of Malta Borg in-Nadur 
19384 Ta' Ħaġrat - Temple Context T-Handle  Island of Malta Borg in-Nadur 
19385 Ta' Ħaġrat - Temple Context Pedestal Bowl Island of Malta Borg in-Nadur 
19386 Ta' Ħaġrat - Temple Context Handle  Island of Malta Borg in-Nadur 
19387 Ta' Ħaġrat - Temple Context Jar/Bowl Island of Malta Borg in-Nadur 
19388 Ta' Ħaġrat - Temple Context Cup  Island of Malta Borg in-Nadur 
19389 Ta' Ħaġrat - Temple Context Rim Sherd Island of Malta Borg in-Nadur 
19390 Tarxien - Temple Context Lug Handle Island of Malta Ggantija 
19391 Tarxien - Temple Context Wall Sherd Island of Malta Ggantija 
19392 Tarxien - Temple Context Wall Sherd Island of Malta Ggantija 
19393 Tarxien - Temple Context Wall Sherd Island of Malta Ggantija 
19394 Tarxien - Temple Context Handle  Island of Malta Tarxien 
19395 Tarxien - Temple Context Rim Sherd Island of Malta Tarxien 
19396 Tarxien - Temple Context Rim Sherd Island of Malta Tarxien 
19397 Tarxien - Temple Context Strainer Bowl Island of Malta Tarxien 
19398 Tarxien - Temple Context Large Dish  Island of Malta Tarxien 
19399 Tarxien - Temple Context Biconical Bowl Island of Malta Tarxien 
19400 Tarxien - Temple Context Biconical Bowl Island of Malta Tarxien 
19401 Tarxien - Temple Context Offering Bowl Island of Malta Tarxien 
19402 Tarxien - Temple Context Jar Island of Malta Tarxien 
19403 Tarxien - Temple Context Carinated Bowel  Island of Malta Tarxien 
19404 Tarxien - Temple Context Wall Sherd Island of Malta Tarxien 
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19405 Tarxien - Temple Context Wall Sherd Island of Malta Tarxien 
19406 Tarxien - Temple Context Rim Sherd Island of Malta Tarxien 
19407 Tarxien - Temple Context Rim Sherd Island of Malta Tarxien 
19408 Tarxien - Temple Context Wall Sherd Island of Malta Tarxien 
19409 Tarxien - Temple Context Bowl - Possibly 
Carinated Bowl 
Island of Malta Tarxien 
19410 Tarxien - Temple Context Wall Sherd Island of Malta Tarxien 
19411 Tarxien - Temple Context Wall Sherd Island of Malta Tarxien 
19412 Tarxien - Temple Context Wall Sherd Island of Malta Tarxien 
19413 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19414 Tarxien - Tarxien Cemetery 
Context 
Bowl  Island of Malta Tarxien 
Cemetery 
19415 Tarxien - Tarxien Cemetery 
Context 
Jug Island of Malta Tarxien 
Cemetery 
19416 Tarxien - Tarxien Cemetery 
Context 
Jug Island of Malta Tarxien 
Cemetery 
19417 Tarxien - Tarxien Cemetery 
Context 
Vase Island of Malta Tarxien 
Cemetery 
19418 Tarxien - Tarxien Cemetery 
Context 
Askos Island of Malta Tarxien 
Cemetery 
19419 Tarxien - Tarxien Cemetery 
Context 
Cup Island of Malta Tarxien 
Cemetery 
19420 Tarxien - Tarxien Cemetery 
Context 
Beaker Shape Island of Malta Tarxien 
Cemetery 
19421 Tarxien - Temple Context Cup Island of Malta Tarxien 
Cemetery 
19422 Tarxien - Temple Context Small Vessel Island of Malta Tarxien 
Cemetery 
19423 Tarxien - Temple Context Medium Vessel Island of Malta Tarxien 
Cemetery 
19424 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19425 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19426 Tarxien - Tarxien Cemetery 
Context 
Rim Sherd Island of Malta Tarxien 
Cemetery 
19427 Tarxien - Tarxien Cemetery 
Context 
Rim Sherd Island of Malta Tarxien 
Cemetery 
19428 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19429 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19430 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19431 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19432 Tarxien - Tarxien Cemetery 
Context 
Globular Bowl Island of Malta Tarxien 
Cemetery 
19433 Tarxien - Temple Context Jar Island of Malta Tarxien 
Cemetery 
19434 Tarxien - Temple Context Jar Island of Malta Tarxien 
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Cemetery 
19435 Tarxien - Temple Context Base - Possible 
Jar 
Island of Malta Tarxien 
Cemetery 
19436 Tarxien - Temple Context Pedestal Base Island of Malta Tarxien 
Cemetery 
19437 Tarxien - Temple Context Base Island of Malta Tarxien 
Cemetery 
19438 Tarxien - Tarxien Cemetery 
Context 
Discoid Figurine  Island of Malta Tarxien 
Cemetery 
19439 Tarxien - Tarxien Cemetery 
Context 
Anthropomorphic 
Figurine 
Island of Malta Tarxien 
Cemetery 
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APPENDIX C 
 
TRACE ELEMENTAL COMPOSITION OF 
CERAMIC AND GEOLOGICAL MATERIALS 
 
List of elemental compositions determined by pXRF for 392 Maltese ceramic samples and 18 
Sicilian ceramic samples (values in ppm) 
 
USF 
Number 
Site Phase Th Rb Sr Y   Zr Nb 
19048 Ġgantija Ġgantija 15 114 496 23 173 22 
19049 Ġgantija Ġgantija 11 97 725 21 158 14 
19050 Ġgantija Ġgantija 11 108 498 27 170 21 
19051 Ġgantija Ġgantija 10 98 401 25 151 17 
19052 Ġgantija Ġgantija 14 107 620 23 163 16 
19053 Ġgantija Ġgantija 13 116 515 29 164 16 
19054 Ġgantija Ġgantija 10 99 470 19 127 14 
19055 Ġgantija Ġgantija 10 88 896 22 156 13 
19056 Ġgantija Ġgantija 10 81 479 20 120 12 
19057 Ġgantija Ġgantija 10 75 199 34 147 18 
19058 Ġgantija Ġgantija 11 99 1193 17 164 12 
19059 Ġgantija Tarxien 10 99 785 20 171 17 
19060 Ġgantija Tarxien 9 99 882 22 167 21 
19061 Ġgantija Tarxien 9 47 449 19 106 9 
19062 Ġgantija Tarxien 8 34 263 21 94 12 
19063 Ġgantija Tarxien 13 98 307 21 144 19 
19064 Ġgantija Tarxien 14 119 615 22 171 19 
19065 Ġgantija Tarxien 11 110 582 25 146 15 
19066 Ġgantija Tarxien 7 71 495 21 96 14 
19067 Ġgantija Tarxien 8 58 328 19 62 8 
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19068 Ġgantija Tarxien 11 97 569 23 158 19 
19069 Ġgantija Tarxien 
Cemetery 
13 90 474 37 273 25 
19070 Ġgantija Tarxien 
Cemetery 
10 85 452 21 108 14 
19071 Ġgantija Tarxien 
Cemetery 
12 88 443 29 117 13 
19072 Ġgantija Tarxien 
Cemetery 
10 71 294 27 150 16 
19073 Ġgantija Tarxien 
Cemetery 
12 104 366 23 139 16 
19074 Ġgantija Tarxien 
Cemetery 
13 101 264 21 162 20 
19075 Ġgantija Tarxien 
Cemetery 
14 101 144 52 323 27 
19076 Ġgantija Tarxien 
Cemetery 
13 111 555 23 148 16 
19077 Ġgantija Tarxien 
Cemetery 
11 103 483 23 143 16 
19078 Ġgantija Tarxien 
Cemetery 
13 102 445 24 141 17 
19079 Borġ in-Nadur Tarxien 10 90 494 24 137 17 
19080 Borġ in-Nadur Tarxien 4 41 644 24 126 10 
19081 Borġ in-Nadur Tarxien 7 62 529 22 87 10 
19082 Borġ in-Nadur Tarxien 7 44 1258 13 90 2 
19083 Borġ in-Nadur Tarxien 9 89 645 19 134 13 
19084 Borġ in-Nadur Tarxien 7 52 726 20 101 8 
19085 Borġ in-Nadur Tarxien 10 118 641 21 170 17 
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19086 Borġ in-Nadur Tarxien 11 74 354 22 105 12 
19087 Borġ in-Nadur Tarxien 14 100 697 20 161 18 
19088 Borġ in-Nadur Tarxien 12 74 708 24 186 17 
19089 Borġ in-Nadur Tarxien 10 87 661 19 125 11 
19090 Borġ in-Nadur Tarxien 9 65 432 19 105 10 
19091 Borġ in-Nadur Tarxien 11 94 849 21 167 13 
19092 Borġ in-Nadur Tarxien 13 79 556 27 122 11 
19093 Borġ in-Nadur Tarxien 10 71 638 20 104 9 
19094 Borġ in-Nadur Tarxien 8 96 692 22 132 11 
19095 Borġ in-Nadur Tarxien 11 56 317 18 73 8 
19096 Borġ in-Nadur Tarxien 7 63 465 17 84 7 
19097 Borġ in-Nadur Tarxien 11 66 401 22 131 13 
19098 Borġ in-Nadur Tarxien 7 64 628 24 127 12 
19099 Borġ in-Nadur Tarxien 7 69 492 18 97 9 
19100 Borġ in-Nadur Tarxien 9 85 578 21 128 10 
19101 Borġ in-Nadur Tarxien 
Cemetery 
14 107 431 23 184 20 
19102 Borġ in-Nadur Tarxien 
Cemetery 
13 94 664 22 163 17 
19103 Borġ in-Nadur Tarxien 
Cemetery 
14 82 657 24 154 16 
19104 Borġ in-Nadur Tarxien 
Cemetery 
12 89 672 22 144 14 
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19105 Borġ in-Nadur Tarxien 
Cemetery 
12 119 630 22 176 15 
19106 Borġ in-Nadur Tarxien 
Cemetery 
10 68 423 21 117 13 
19107 Borġ in-Nadur Tarxien 
Cemetery 
10 116 753 22 170 18 
19108 Borġ in-Nadur Tarxien 
Cemetery 
12 116 661 21 160 21 
19109 Borġ in-Nadur Tarxien 
Cemetery 
9 98 554 23 150 17 
19110 Borġ in-Nadur Tarxien 
Cemetery 
15 98 765 25 164 17 
19111 Borġ in-Nadur Borġ in-Nadur 19 122 884 24 168 19 
19112 Borġ in-Nadur Borġ in-Nadur 10 94 961 22 177 15 
19113 Borġ in-Nadur Borġ in-Nadur 14 90 273 27 195 25 
19114 Borġ in-Nadur Borġ in-Nadur 13 112 791 22 170 18 
19115 Borġ in-Nadur Borġ in-Nadur 14 118 678 25 203 20 
19116 Borġ in-Nadur Borġ in-Nadur 12 107 874 23 192 18 
19117 Borġ in-Nadur Borġ in-Nadur 10 81 587 18 122 11 
19118 Borġ in-Nadur Borġ in-Nadur 9 89 884 20 173 14 
19119 Borġ in-Nadur Borġ in-Nadur 11 99 782 24 163 17 
19120 Borġ in-Nadur Borġ in-Nadur 11 99 889 22 165 19 
19121 Borġ in-Nadur Borġ in-Nadur 13 93 450 21 150 18 
19122 Borġ in-Nadur Borġ in-Nadur 11 90 673 22 161 16 
19123 Borġ in-Nadur Borġ in-Nadur 11 99 627 22 137 14 
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19124 Borġ in-Nadur Borġ in-Nadur 23 81 534 24 147 15 
19125 Borġ in-Nadur Borġ in-Nadur 11 92 626 20 153 17 
19126 Borġ in-Nadur Mycenaean 
Borġ in-Nadur 
12 136 523 22 129 8 
19127 Ħal Saflieni Żebbuġ 9 78 458 21 120 12 
19128 Ħal Saflieni Żebbuġ 10 91 703 21 119 11 
19129 Ħal Saflieni Żebbuġ 12 88 503 21 138 17 
19130 Ħal Saflieni Żebbuġ 12 91 464 24 138 14 
19131 Ħal Saflieni Żebbuġ 8 58 841 21 83 6 
19132 Ħal Saflieni Żebbuġ 19 137 529 25 153 18 
19133 Ħal Saflieni Żebbuġ 7 55 474 18 88 8 
19134 Ħal Saflieni Żebbuġ 12 60 367 20 79 8 
19135 Ħal Saflieni Mgarr 13 76 616 24 157 14 
19136 Ħal Saflieni Mgarr 17 76 759 26 206 23 
19137 Ħal Saflieni Mgarr 15 63 203 30 176 21 
19138 Ħal Saflieni Mgarr 8 81 1124 17 148 12 
19139 Ħal Saflieni Mgarr 10 80 474 21 142 14 
19140 Ħal Saflieni Mgarr 10 82 487 22 171 18 
19141 Ħal Saflieni Mgarr 10 80 811 22 141 13 
19142 Ħal Saflieni Mgarr 9 70 735 20 121 8 
19143 Ħal Saflieni Mgarr 13 95 375 23 170 21 
19144 Ħal Saflieni Ġgantija 9 78 708 19 142 14 
19145 Ħal Saflieni Ġgantija 11 93 903 18 154 13 
19146 Ħal Saflieni Ġgantija 11 68 594 24 164 18 
19147 Ħal Saflieni Ġgantija 11 95 1004 18 151 13 
19148 Ħal Saflieni Ġgantija 8 100 845 18 146 15 
19149 Ħal Saflieni Ġgantija 14 80 648 20 147 13 
19150 Ħal Saflieni Ġgantija 10 62 530 21 156 16 
19151 Ħal Saflieni Ġgantija 9 74 532 21 140 15 
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19152 Ħal Saflieni Ġgantija 10 80 499 21 156 18 
19153 Ħal Saflieni Ġgantija 14 113 715 22 183 19 
19154 Ħal Saflieni Ġgantija 11 96 840 21 162 18 
19155 Ħal Saflieni Ġgantija 11 85 738 20 136 14 
19156 Ħal Saflieni Ġgantija 11 88 879 18 161 14 
19157 Ħal Saflieni Ġgantija 10 96 1091 20 153 14 
19158 Ħal Saflieni Ġgantija 11 85 743 21 144 16 
19159 Ħal Saflieni Ġgantija 10 87 792 20 162 17 
19160 Ħal Saflieni Ġgantija 10 85 376 23 144 20 
19161 Ħal Saflieni Sleeping Lady  
(Saflieni) 
9 70 292 25 164 17 
19162 Ħal Saflieni Tarxien 9 90 493 19 157 17 
19163 Ħal Saflieni Tarxien 9 82 795 18 139 13 
19164 Ħal Saflieni Tarxien 8 89 844 19 141 13 
19165 Ħal Saflieni Tarxien 11 93 689 21 149 20 
19166 Ħal Saflieni Tarxien 15 83 1057 23 140 10 
19167 Ħal Saflieni Tarxien 11 88 610 25 213 14 
19168 Ħal Saflieni Tarxien 8 60 659 19 123 9 
19169 Ħal Saflieni Tarxien 11 104 722 22 150 18 
19170 Ħal Saflieni Tarxien 13 106 822 22 148 17 
19171 Ħal Saflieni Tarxien 7 48 425 18 73 8 
19172 Ħal Saflieni Tarxien 6 70 412 22 104 11 
19173 Ħal Saflieni Tarxien 9 66 1098 19 110 8 
19174 Ħal Saflieni Tarxien 10 56 646 23 83 9 
19175 Ħal Saflieni Tarxien 8 78 461 18 79 8 
19176 Ħal Saflieni Tarxien 9 62 561 20 106 11 
19177 Ħal Saflieni Tarxien 9 50 508 30 113 4 
19178 Ħal Saflieni Tarxien 9 82 695 21 127 13 
19179 Ħal Saflieni Tarxien 12 95 811 19 122 13 
19180 Ħal Saflieni Tarxien 8 59 837 25 83 9 
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19181 Ħal Saflieni Tarxien 11 101 692 18 111 13 
19182 Ħal Saflieni Tarxien 12 93 874 19 140 17 
19183 Ħal Saflieni Tarxien 10 68 674 21 108 12 
19184 Ħal Saflieni Tarxien 
Cemetery 
13 114 476 26 144 18 
19185 Ħal Saflieni Tarxien 
Cemetery 
13 99 283 32 224 25 
19186 Ħal Saflieni Tarxien 
Cemetery 
7 86 1245 17 140 9 
19187 Ħal Saflieni Tarxien 
Cemetery 
16 101 336 30 159 16 
19188 Ħal Saflieni Tarxien 
Cemetery 
9 81 1007 17 137 11 
19189 Ħal Saflieni Borġ in-Nadur 11 90 532 22 164 21 
19190 Ħal Saflieni Borġ in-Nadur 12 56 1352 22 187 16 
19191 Ħal Saflieni Borġ in-Nadur 12 87 1203 20 145 11 
19192 Ħal Saflieni Borġ in-Nadur 15 68 495 26 193 23 
19193 Ħal Saflieni Borġ in-Nadur 12 89 325 26 197 19 
19194 Mnajdra Ġgantija 10 84 586 20 134 19 
19195 Mnajdra Ġgantija 11 104 420 26 155 15 
19196 Mnajdra Ġgantija 11 83 644 22 122 12 
19197 Mnajdra Ġgantija 8 85 587 19 120 11 
19198 Mnajdra Ġgantija 11 59 499 25 125 17 
19199 Mnajdra Ġgantija 12 76 635 20 139 15 
19200 Mnajdra Ġgantija 10 103 743 23 178 18 
19201 Mnajdra Ġgantija 9 83 575 22 141 14 
19202 Mnajdra Ġgantija 10 88 367 25 174 20 
19203 Mnajdra Ġgantija 15 76 342 28 205 21 
19204 Mnajdra Ġgantija 13 79 370 28 201 24 
19205 Mnajdra Ġgantija 12 72 341 29 163 17 
19206 Mnajdra Ġgantija 8 74 324 25 181 19 
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19207 Mnajdra Ġgantija 12 108 642 26 174 18 
19208 Mnajdra Tarxien 8 48 322 19 92 10 
19209 Mnajdra Tarxien 10 85 761 21 136 15 
19210 Mnajdra Tarxien 9 66 366 22 136 14 
19211 Mnajdra Tarxien 11 95 310 20 136 15 
19212 Mnajdra Tarxien 11 101 606 21 152 20 
19213 Mnajdra Tarxien 11 80 253 22 135 18 
19214 Mnajdra Tarxien 11 65 319 22 110 14 
19215 Mnajdra Tarxien 8 79 335 21 114 13 
19216 Mnajdra Tarxien 12 71 541 18 122 12 
19217 Mnajdra Tarxien 9 92 606 21 146 15 
19218 Mnajdra Tarxien 10 90 529 22 143 17 
19219 Mnajdra Tarxien 9 97 857 22 181 19 
19220 Mnajdra Tarxien 8 61 460 24 142 11 
19221 Mnajdra Tarxien 9 73 837 17 157 13 
19222 Mnajdra Tarxien 
Cemetery 
17 94 755 22 140 13 
19223 Skorba Ghar Dalam 9 63 373 16 87 10 
19224 Skorba Ghar Dalam 11 113 630 22 157 18 
19225 Skorba Ghar Dalam 12 74 512 20 112 12 
19226 Skorba Ghar Dalam 9 67 440 16 89 9 
19227 Skorba Ghar Dalam 11 90 277 29 256 16 
19228 Skorba Grey Skorba 8 57 450 20 88 10 
19229 Skorba Grey Skorba 7 73 802 18 108 6 
19230 Skorba Grey Skorba 8 53 637 16 71 6 
19231 Skorba Grey Skorba 7 60 386 17 75 7 
19232 Skorba Grey Skorba 7 64 357 17 83 10 
19233 Skorba Grey Skorba 7 58 319 16 82 7 
19234 Skorba Grey Skorba 7 77 472 18 91 11 
19235 Skorba Grey Skorba 9 59 472 16 87 7 
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19236 Skorba Grey Skorba 7 54 715 14 86 7 
19237 Skorba Grey Skorba 8 70 549 19 104 9 
19238 Skorba Grey Skorba 8 75 604 17 119 11 
19239 Skorba Grey Skorba 7 62 499 17 101 11 
19240 Skorba Red Skorba 8 66 653 19 103 10 
19241 Skorba Red Skorba 10 68 607 17 101 9 
19242 Skorba Red Skorba 9 65 482 17 93 9 
19243 Skorba Red Skorba 6 58 608 17 113 8 
19244 Skorba Red Skorba 8 60 482 17 90 9 
19245 Skorba Red Skorba 8 60 465 18 107 12 
19246 Skorba Red Skorba 10 57 329 18 89 8 
19247 Skorba Red Skorba 11 74 717 19 106 9 
19248 Skorba Red Skorba 6 65 486 16 99 11 
19249 Skorba Red Skorba 7 71 715 17 98 10 
19250 Skorba Red Skorba 9 71 525 18 110 12 
19251 Skorba Żebbuġ 9 87 763 18 146 13 
19252 Skorba Żebbuġ 9 71 953 18 150 13 
19253 Skorba Żebbuġ 9 80 840 20 155 17 
19254 Skorba Żebbuġ 7 72 1192 19 129 7 
19255 Skorba Żebbuġ 9 67 909 20 144 15 
19256 Skorba Żebbuġ 7 66 1091 15 105 6 
19257 Skorba Żebbuġ 11 90 723 19 153 18 
19258 Skorba Żebbuġ 5 64 1429 15 100 4 
19259 Skorba Żebbuġ 11 104 629 22 156 20 
19260 Skorba Żebbuġ 4 55 1511 14 118 2 
19261 Skorba Żebbuġ 8 72 907 21 140 14 
19262 Skorba Żebbuġ 10 98 738 19 151 17 
19263 Skorba Mgarr 12 106 743 23 161 19 
19264 Skorba Mgarr 10 84 659 22 157 15 
19265 Skorba Ġgantija 11 91 659 23 182 22 
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19266 Skorba Ġgantija 11 103 583 18 142 18 
19267 Skorba Ġgantija 9 90 571 21 165 15 
19268 Skorba Ġgantija 12 106 838 19 166 18 
19269 Skorba Ġgantija 8 89 700 20 156 15 
19270 Skorba Ġgantija 10 107 542 25 160 20 
19271 Skorba Ġgantija 12 89 708 22 181 18 
19272 Skorba Ġgantija 9 83 632 22 153 15 
19273 Skorba Ġgantija 10 84 709 21 133 12 
19274 Skorba Ġgantija 12 101 705 21 152 15 
19275 Skorba Tarxien 11 102 525 22 153 19 
19276 Skorba Tarxien 7 58 643 21 80 9 
19277 Skorba Tarxien 10 109 715 25 166 18 
19278 Skorba Tarxien 7 71 347 18 86 10 
19279 Skorba Tarxien 8 93 590 17 124 13 
19280 Skorba Tarxien 7 89 579 22 113 11 
19281 Skorba Tarxien 9 76 797 35 121 11 
19282 Skorba Tarxien 11 90 694 36 118 9 
19283 Skorba Tarxien 9 71 434 25 105 11 
19284 Skorba Tarxien 7 70 288 21 77 10 
19285 Skorba Tarxien 8 87 969 17 137 12 
19286 Skorba Tarxien 10 93 1038 20 171 14 
19287 Skorba Tarxien 9 67 513 18 90 10 
19288 Skorba Tarxien 8 55 509 22 81 11 
19289 Skorba Tarxien 11 84 697 18 112 12 
19290 Skorba Tarxien 11 95 725 21 152 15 
19291 Skorba Tarxien 8 81 686 33 106 10 
19292 Skorba Tarxien 8 60 630 20 79 7 
19293 Skorba Tarxien 9 72 626 18 109 11 
19294 Skorba Tarxien 
Cemetery 
13 110 426 22 164 19 
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19295 Skorba Tarxien 
Cemetery 
10 101 568 22 166 16 
19296 Skorba Tarxien 
Cemetery 
12 93 609 18 137 15 
19297 Skorba Tarxien 
Cemetery 
13 99 691 20 158 15 
19298 Skorba Tarxien 
Cemetery 
11 99 553 21 157 19 
19299 Skorba Tarxien 
Cemetery 
14 114 689 22 169 18 
19300 Skorba Tarxien 
Cemetery 
11 95 390 21 152 18 
19301 Skorba Tarxien 
Cemetery 
9 77 835 20 147 12 
19302 Skorba Borġ in-Nadur 11 105 311 24 138 17 
19303 Ta’ Trapna Stick Figure 
(Ta’ Trapna-
Żebbuġ) 
9 36 557 26 200 20 
19304 Ta’ Ħaġrat Red Skorba 9 59 451 18 90 8 
19305 Ta’ Ħaġrat Grey Skorba 13 53 376 18 79 11 
19306 Ta’ Ħaġrat Grey Skorba 11 59 219 21 103 11 
19307 Ta’ Ħaġrat Red Skorba 8 74 599 18 107 12 
19308 Ta’ Ħaġrat Red Skorba 11 78 464 16 101 10 
19309 Ta’ Ħaġrat Żebbuġ 8 83 706 22 145 14 
19310 Ta’ Ħaġrat Żebbuġ 8 56 1276 14 98 5 
19311 Ta’ Ħaġrat Żebbuġ 5 51 1370 14 88 1 
19312 Ta’ Ħaġrat Żebbuġ 6 49 1442 12 78 1 
19313 Ta’ Ħaġrat Żebbuġ 8 48 1246 15 97 2 
19314 Ta’ Ħaġrat Żebbuġ 10 95 542 21 130 14 
19315 Ta’ Ħaġrat Żebbuġ 12 96 955 22 168 18 
19316 Ta’ Ħaġrat Żebbuġ 7 53 1189 17 118 9 
19317 Ta’ Ħaġrat Żebbuġ 11 77 425 24 149 16 
19318 Ta’ Ħaġrat Ġgantija 12 103 737 21 169 19 
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19319 Ta’ Ħaġrat Ġgantija 11 99 782 21 167 20 
19320 Ta’ Ħaġrat Ġgantija 12 65 577 24 175 18 
19321 Ta’ Ħaġrat Ġgantija 10 93 544 24 137 16 
19322 Ta’ Ħaġrat Ġgantija 7 63 1327 16 114 7 
19323 Ta’ Ħaġrat Ġgantija 12 50 1440 15 118 5 
19324 Ta’ Ħaġrat Ġgantija 12 77 509 21 123 12 
19325 Ta’ Ħaġrat Ġgantija 6 48 1548 14 91 3 
19326 Ta’ Ħaġrat Ġgantija 12 91 563 20 147 15 
19327 Ta’ Ħaġrat Ġgantija 10 84 810 20 137 12 
19328 Ta’ Ħaġrat Ġgantija 12 98 584 21 136 15 
19329 Ta’ Ħaġrat Ġgantija 15 94 474 23 159 16 
19330 Ta’ Ħaġrat Saflieni   12 94 554 22 172 18 
19331 Ta’ Ħaġrat Saflieni   17 96 686 24 148 16 
19332 Ta’ Ħaġrat Saflieni   10 123 727 20 143 15 
19333 Ta’ Ħaġrat Saflieni   14 120 693 24 177 22 
19334 Ta’ Ħaġrat Saflieni   13 86 868 17 150 20 
19335 Ta’ Ħaġrat Saflieni   12 109 550 21 163 15 
19336 Ta’ Ħaġrat Saflieni   11 84 609 21 136 11 
19337 Ta’ Ħaġrat Saflieni   9 86 607 19 98 10 
19338 Ta’ Ħaġrat Saflieni   14 69 514 26 155 20 
19339 Ta’ Ħaġrat Saflieni   11 90 578 21 143 14 
19340 Ta’ Ħaġrat Saflieni   10 75 520 22 135 14 
19341 Ta’ Ħaġrat Tarxien 7 65 583 18 135 11 
19342 Ta’ Ħaġrat Tarxien 15 117 652 22 151 17 
19343 Ta’ Ħaġrat Tarxien 12 89 886 21 140 14 
19344 Ta’ Ħaġrat Tarxien 13 91 475 25 144 15 
19345 Ta’ Ħaġrat Tarxien 12 115 516 25 158 21 
19346 Ta’ Ħaġrat Tarxien 10 98 560 22 162 19 
19347 Ta’ Ħaġrat Tarxien 13 103 615 25 163 19 
19348 Ta’ Ħaġrat Tarxien 11 91 512 21 127 14 
	  	   269 
USF 
Number 
Site Phase Th Rb Sr Y   Zr Nb 
19349 Ta’ Ħaġrat Tarxien 10 73 626 23 134 14 
19350 Ta’ Ħaġrat Tarxien 8 54 398 16 85 7 
19351 Ta’ Ħaġrat Tarxien 12 79 550 25 125 11 
19352 Ta’ Ħaġrat Tarxien 13 60 568 21 91 10 
19353 Ta’ Ħaġrat Tarxien 8 56 481 23 90 7 
19354 Ta’ Ħaġrat Tarxien 
Cemetery 
10 88 527 16 112 10 
19355 Ta’ Ħaġrat Tarxien 
Cemetery 
14 115 550 24 192 20 
19356 Ta’ Ħaġrat Tarxien 
Cemetery 
12 108 447 27 234 25 
19357 Ta’ Ħaġrat Tarxien 
Cemetery 
10 66 610 23 138 13 
19358 Ta’ Ħaġrat Tarxien 
Cemetery 
10 81 428 23 156 14 
19359 Ta’ Ħaġrat Tarxien 
Cemetery 
12 87 319 24 161 17 
19360 Ta’ Ħaġrat Tarxien 
Cemetery 
13 89 339 23 138 15 
19361 Ta’ Ħaġrat Tarxien 
Cemetery 
9 63 260 19 108 12 
19362 Ta’ Ħaġrat Tarxien 
Cemetery 
11 84 305 18 119 13 
19363 Ta’ Ħaġrat Tarxien 
Cemetery 
12 89 434 21 147 16 
19364 Ta’ Ħaġrat Tarxien 
Cemetery 
12 97 293 27 153 15 
19365 Ta’ Ħaġrat Tarxien 
Cemetery 
16 93 751 22 174 16 
19366 Ta’ Ħaġrat Tarxien 
Cemetery 
13 107 574 22 164 20 
19367 Ta’ Ħaġrat Tarxien 
Cemetery 
9 78 611 20 116 12 
19368 Ta’ Ħaġrat Tarxien 
Cemetery 
10 105 871 23 178 18 
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19369 Ta’ Ħaġrat Tarxien 
Cemetery 
7 55 1308 15 95 3 
19370 Ta’ Ħaġrat Tarxien 
Cemetery 
11 81 479 21 133 14 
19371 Ta’ Ħaġrat Tarxien 
Cemetery 
13 93 306 26 156 17 
19372 Ta’ Ħaġrat Tarxien 
Cemetery 
12 100 278 24 152 17 
19373 Ta’ Ħaġrat Borġ in-Nadur 6 96 514 22 148 18 
19374 Ta’ Ħaġrat Borġ in-Nadur 14 114 501 24 178 21 
19375 Ta’ Ħaġrat Borġ in-Nadur 13 100 491 25 181 19 
19376 Ta’ Ħaġrat Borġ in-Nadur 10 40 719 25 195 23 
19377 Ta’ Ħaġrat Borġ in-Nadur 14 101 554 22 150 18 
19378 Ta’ Ħaġrat Borġ in-Nadur 15 111 635 23 182 21 
19379 Ta’ Ħaġrat Borġ in-Nadur 12 96 732 22 170 18 
19380 Ta’ Ħaġrat Borġ in-Nadur 16 87 379 25 147 17 
19381 Ta’ Ħaġrat Borġ in-Nadur 15 97 629 26 168 20 
19382 Ta’ Ħaġrat Borġ in-Nadur 12 85 708 22 182 18 
19383 Ta’ Ħaġrat Borġ in-Nadur 15 116 736 23 169 18 
19384 Ta’ Ħaġrat Borġ in-Nadur 12 98 600 23 162 20 
19385 Ta’ Ħaġrat Borġ in-Nadur 15 112 638 24 174 17 
19386 Ta’ Ħaġrat Borġ in-Nadur 15 103 1080 22 189 18 
19387 Ta’ Ħaġrat Borġ in-Nadur 10 100 695 24 187 19 
19388 Ta’ Ħaġrat Borġ in-Nadur 14 99 398 26 182 20 
19389 Ta’ Ħaġrat Borġ in-Nadur 9 66 475 19 108 12 
19390 Tarxien Ġgantija 11 96 503 23 153 17 
19391 Tarxien Ġgantija 10 69 267 23 165 20 
19392 Tarxien Ġgantija 10 92 509 20 150 17 
19393 Tarxien Ġgantija 12 113 820 19 165 17 
19394 Tarxien Tarxien 9 57 324 28 303 22 
19395 Tarxien Tarxien 7 76 679 21 110 8 
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19396 Tarxien Tarxien 12 103 514 22 147 16 
19397 Tarxien Tarxien 12 121 467 23 154 15 
19398 Tarxien Tarxien 7 57 831 18 98 9 
19399 Tarxien Tarxien 12 58 558 22 68 8 
19400 Tarxien Tarxien 7 56 721 21 74 5 
19401 Tarxien Tarxien 10 85 561 20 104 10 
19402 Tarxien Tarxien 9 60 1110 18 96 6 
19403 Tarxien Tarxien 11 100 617 22 154 14 
19404 Tarxien Tarxien 9 42 525 23 79 6 
19405 Tarxien Tarxien 7 46 310 24 90 10 
19406 Tarxien Tarxien 9 65 226 25 184 15 
19407 Tarxien Tarxien 9 64 353 19 125 12 
19408 Tarxien Tarxien 9 72 443 19 94 8 
19409 Tarxien Tarxien 8 67 194 21 134 18 
19410 Tarxien Tarxien 10 56 270 26 140 17 
19411 Tarxien Tarxien 11 72 256 26 201 21 
19412 Tarxien Tarxien 8 63 434 24 116 12 
19413 Tarxien Tarxien 
Cemetery 
12 106 286 24 173 18 
19414 Tarxien Tarxien 
Cemetery 
12 100 673 22 150 14 
19415 Tarxien Tarxien 
Cemetery 
11 114 514 21 159 17 
19416 Tarxien Tarxien 
Cemetery 
7 83 929 18 158 14 
19417 Tarxien Tarxien 
Cemetery 
12 92 261 29 150 18 
19418 Tarxien Tarxien 
Cemetery 
9 99 292 24 201 17 
19419 Tarxien Tarxien 
Cemetery 
8 102 674 23 185 18 
19420 Tarxien Tarxien 10 91 819 20 148 13 
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Cemetery 
19421 Tarxien Tarxien 
Cemetery 
9 90 921 15 150 14 
19422 Tarxien Tarxien 
Cemetery 
10 93 361 22 154 18 
19423 Tarxien Tarxien 
Cemetery 
11 94 365 18 194 18 
19424 Tarxien Tarxien 
Cemetery 
13 98 316 34 218 19 
19425 Tarxien Tarxien 
Cemetery 
14 91 580 25 179 18 
19426 Tarxien Tarxien 
Cemetery 
12 97 395 28 199 17 
19427 Tarxien Tarxien 
Cemetery 
12 102 370 35 198 18 
19428 Tarxien Tarxien 
Cemetery 
10 96 396 25 148 16 
19429 Tarxien Tarxien 
Cemetery 
12 101 521 24 186 19 
19430 Tarxien Tarxien 
Cemetery 
12 111 802 21 160 16 
19431 Tarxien Tarxien 
Cemetery 
14 127 237 33 216 24 
19432 Tarxien Tarxien 
Cemetery 
14 92 367 36 238 21 
19433 Tarxien Tarxien 
Cemetery 
13 104 719 23 169 18 
19434 Tarxien Tarxien 
Cemetery 
11 87 1104 19 160 15 
19435 Tarxien Tarxien 
Cemetery 
12 99 464 38 320 24 
19436 Tarxien Tarxien 
Cemetery 
11 103 546 18 165 14 
19437 Tarxien Tarxien 
Cemetery 
13 92 272 27 180 17 
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19438 Tarxien Tarxien 
Cemetery 
10 86 985 17 115 9 
19439 Tarxien Tarxien 
Cemetery 
8 96 473 22 160 16 
27212 Ognina   Borġ in-Nadur 13 98 492 21 134 13 
27213 Ognina  Thapsos 6 40 252 18 140 8 
27214 Ognina  Thapsos 6 56 494 17 98 6 
27215 Ognina  Neolithic 10 84 274 18 181 13 
27216 Ognina  Thapsos 9 72 293 23 182 15 
27217 Ognina  Thermi 8 80 284 22 184 16 
27218 Ognina  Thapsos 10 77 213 24 223 14 
27219 Ognina  Thapsos 11 92 594 22 148 18 
27220 Ognina  Neolithic 7 64 326 19 102 10 
27221 Ognina  Thermi 9 74 333 19 142 13 
27222 Ognina  Neolithic 9 62 318 16 103 8 
27223 Ognina  Thapsos 10 63 406 20 163 14 
27224 Ognina  Neolithic 10 65 327 20 164 12 
27225 Ognina  Borġ in-Nadur 7 67 1562 12 103 2 
27226 Ognina  Borġ in-Nadur 12 100 456 20 133 13 
27227 Ognina  Castelluccio 13 79 406 19 147 12 
27228 Ognina  Castelluccio 11 81 351 21 157 16 
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27229 Ognina  Thapsos 11 58 313 19 122 11 
 
 
 
 
List of elemental compositions determined by pXRF for 19 Maltese clay samples and 5 Sicilian 
clay samples (values in ppm) 
 
 
USF 
Number Site Location Th Rb Sr Y   Zr Nb 
19440 Ġnejna Bay Cliff Side 10 88 739 19 111 9 
19441 Ġnejna Bay Cliff Side 9 100 637 16 122 15 
19442 Ġnejna Bay Cliff Side 9 99 711 16 117 10 
19443 Ġnejna Bay Cliff Side 8 96 638 18 114 13 
19444 Ġnejna Bay Cliff Side 9 92 806 14 104 10 
19445 Ġnejna Bay Cliff Side 7 97 669 15 97 11 
19446 Ġnejna Bay Top of Cliff 13 129 442 21 126 14 
19447 Ġnejna Bay Top of Cliff 9 123 454 21 149 13 
19448 Ġnejna Bay Top of Cliff 12 137 457 22 134 16 
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19449 Ġnejna Bay Top of Cliff 11 127 493 21 129 15 
19450 Selmun Cliff Bottom 6 84 820 15 117 10 
19451 Selmun Cliff Bottom 7 83 880 17 135 12 
19452 Selmun Cliff Bottom 13 83 915 14 134 7 
19453 Selmun Cliff Bottom 5 68 937 19 122 7 
19454 Selmun Cliff Bottom 8 76 1163 15 129 7 
19455 Selmun Top of Cliffs 9 106 439 20 120 14 
19456 Selmun Top of Cliffs 10 97 518 16 108 10 
19457 Selmun Top of Cliffs 9 82 559 18 108 11 
19458 Selmun Top of Cliffs 10 93 410 18 105 15 
27243 Siracusa Siracusa Clays 8 33 484 16 68 1 
27244 Siracusa Siracusa Clays 6 31 493 14 69 5 
27245 Siracusa Siracusa Clays 8 33 483 16 52 6 
27246 Siracusa Siracusa Clays 5 23 472 15 54 0 
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27247 Siracusa Siracusa Clays 11 33 485 14 53 3 
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APPENDIX D: TABLES FOR CHAPTER SIX 
 
 
Table 6.1 Descriptive Statistics for Maltese Ceramic and Clay Samples 
 N 
Range 
(ppm) 
Minimum 
(ppm) 
Maximum 
(ppm) Mean 
Std. 
Deviation Variance 
Th 392 19 4 23 11 2 6 
Rb 392 103 34 137 84 19 362 
Sr 392 1404 144 1548 613 244 596978 
Y   392 40 12 52 22 4 17 
Zr 392 261 62 323 142 37 1400 
Nb 392 26 1 27 14 5 21 
 
 
Table 6.2 Descriptive Statistics for Maltese Clays 
 N 
Range 
(ppm) 
Minimum 
(ppm) 
Maximum 
(ppm) Mean 
Std. 
Deviation Variance 
Th 19 8 5 13 9 2 5 
Rb 19 69 68 137 98 19 359 
Sr 19 753 410 1163 668 211 44425 
Y   19 8 14 22 18 3 7 
Zr 19 52 97 149 120 13 172 
Nb 19 9 7 16 12 3 8 
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Table 6.3 Descriptive Statistics for Sicilian Ceramic Samples 
 N 
Range 
(ppm) 
Minimum 
(ppm) 
Maximum 
(ppm) Mean 
Std. 
Deviation Variance 
Th 18 7 6 13 10 2 5 
Rb 18 60 40 100 73 15 236 
Sr 18 1349 213 1562 427 300 89709 
Y   18 12 12 24 20 3 8 
Zr 18 125 98 223 146 34 1151 
Nb 18 15 2 18 12 4 15 
 
Table 6.4 Descriptive Statistics for Sicilian Clays 
 N 
Range 
(ppm) 
Minimum 
(ppm) 
Maximum 
(ppm) Mean 
Std. 
Deviation Variance 
Th 5 6 5 11 8 2 6 
Rb 5 10 23 33 30 4 18 
Sr 5 21 472 493 483 7 56 
Y   5 2 14 16 15 1 1 
Zr 5 17 52 69 59 9 72 
Nb 5 6 0 6 3 2 6 
 
Table 6.5 Rotated Component Matrix (First Iteration) for all Maltese Ceramic Samples and 
Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .763 -.107 
Log (10) Rb .892 .272 
Log (10) Sr .066 .957 
Log (10) Y   .571 -.541 
Log (10) Zr .905 .065 
Log (10) Nb .849 -.184 
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Table 6.6 Rotated Component Matrix (Second Iteration) for all Maltese Ceramic Samples 
and Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .773 -.142 
Log (10) Rb .879 .205 
Log (10) Sr -.013 .985 
Log (10) Zr .892 .093 
Log (10) Nb .868 -.220 
 
Table 6.7 Rotated Component Matrix (First Iteration) Focusing on Neolithic Samples and 
the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log Th .340 -.461 
Log Rb .958 .147 
Log Sr .297 .919 
Log Y .529 -.578 
Log Zr .915 .118 
Log Nb .830 -.130 
 
Table 6.8 Rotated Component Matrix (Second Iteration) Focusing on Neolithic Samples 
and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log Rb .922 .145 
Log Sr .019 .989 
Log Zr .892 .104 
Log Nb .912 -.232 
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Table 6.9 Rotated Component Matrix (First Iteration) Focusing on Żebbuġ-Phase Samples 
and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .235 -.753 
Log (10) Rb .812 -.048 
Log (10) Sr .193 .997 
Log (10) Y   .512 -.537 
Log (10) Zr 1.003 .215 
Log (10) Nb .721 -.374 
 
 
Table 6.10 Rotated Component Matrix (Second Iteration) Focusing on Żebbuġ-Phase 
Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Rb .854 -.067 
Log (10) Sr -.003 .987 
Log (10) Zr .951 .259 
Log (10) Nb .801 -.368 
 
Table 6.11 Rotated Component Matrix (First Iteration) focusing on Ġgantija-Phase 
Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .591 -.247 
Log (10) Rb .840 .371 
Log (10) Sr .049 .940 
Log (10) Y   .637 -.565 
Log (10) Zr .932 .087 
Log (10) Nb .891 -.110 
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Table 6.12 Rotated Component Matrix (Second Iteration) focusing on Ġgantija-Phase 
Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .602 -.351 
Log (10) Rb .845 .274 
Log (10) Sr .035 .958 
Log (10) Zr .913 .089 
Log (10) Nb .889 -.152 
 
 
Table 6.13 Rotated Component Matrix (First Iteration) Focusing on Tarxien-Phase 
Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .654 -.002 
Log (10) Rb .877 .258 
Log (10) Sr .228 .872 
Log (10) Y   .416 -.600 
Log (10) Zr .894 .038 
Log (10) Nb .861 -.224 
 
 
Table 6.14 Rotated Component Matrix (Second Iteration) Focusing on Tarxien-Phase 
Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log (10) Th .670 -.035 
Log (10) Rb .846 .225 
Log (10) Sr .012 .989 
Log (10) Zr .877 .091 
Log (10) Nb .916 -.228 
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Table 6.15 P-values Comparing Group Means for Cluster Groups Visually Identified in 
Figure 6.19. 
Group Comparison 
Component 1 
(P-Value) 
Component 2 
(P-Value) 
Component 1 
Group Means 
Component 2 
Group Means 
Group A 
   
0.570 0.421 
 
Group B 0.498 0.000 
  
 
Group C 0.000 0.001 
  
 
Group D 0.000 0.000 
  
 
Group E  0.000 0.000 
  Group B 
   
0.854 -2.175 
 
Group A 0.498 0.000 
  
 
Group C 0.000 0.000 
  
 
Group D 0.000 0.001 
  
 
Group E  0.000 0.722 
  Group C 
   
-1.374 -0.110 
 
Group A 0.000 0.001 
  
 
Group B 0.000 0.000 
  
 
Group D 0.000 0.000 
  
 
Group E  1.000 0.000 
  Group D 
   
-0.364 -1.117 
 
Group A 0.000 0.000 
  
 
Group B 0.000 0.001 
  
 
Group C 0.000 0.000 
  
 
Group E  0.000 0.249 
  Group E 
   
-1.398 -1.755 
 
Group A 0.000 0.000 
  
 
Group B 0.000 0.722 
  
 
Group C 1.000 0.722 
  
 
Group D     0.000            0.249 
  P Values (P > 0.025) in Red Indicate the Group Means are not Statistically Significant 
Table 6.16 Component 1: Means for Groups in Homogeneous Subsets  
Group N 
Subset 
1 2 3 
Group E 5 -1.3982479   
Group C 24 -1.3736668   
Group D 12  -.3638322  
Group A 66   .5701519 
Group B 8   .8544543 
Sig.  1.000 1.000 .875 
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Table 6.17 Component 2: Means for Groups in Homogeneous Subsets  
Group N 
Subset 
1 2 3 
Group B 8 -2.1752790   
Group E 5 -1.7549793 -1.7549793  
Group D 12  -1.1169134  
Group C 24   -.1103987 
Group A 66   .4206789 
Sig.  .463 .087 .224 
 
Table 6.18 Rotated Component Matrix (First Iteration) Focusing on Tarxien Cemetery 
Phase-Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log Th .532 -.353 
Log Rb .937 .297 
Log Sr .077 .941 
Log Y .579 -.559 
Log Zr .898 -.034 
Log Nb .902 -.080 
 
Table 6.19 Rotated Component Matrix (Second Iteration) Focusing on Tarxien Cemetery-
Phase Samples and the Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log Th .544 -.384 
Log Rb .928 .226 
Log Sr .039 .965 
Log Zr .893 -.003 
Log Nb .903 -.104 
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Table 6.20 Rotated Component Matrix Focusing on Borg in-Nadur-Phase Samples and the 
Maltese and Sicilian Clay Samples 
 
Component 
1 2 
Log Th .720 -.025 
Log Rb .741 .331 
Log Sr -.013 .964 
Log Y .895 -.314 
Log Zr .894 .031 
Log Nb .908 .007 
 
 
 
 
